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4 There are several reasons why the Jackson JH-3 holder (shown above) is so 4 ae 


much in demand. 

It’s STREAMLINED, reaches many places where other holders will not work. 

Compactly designed, it streamlines performance on any job. —4i,— 
It’s FEATHERLIGHT, cuts operator fatigue, i i ‘ 


, Increases production on con- 
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tinuous work. 

“A It’s SAFE, protects the weldor (and the work) from accidental arc-ing. There’s 
economy in adequate insulation, as many have learned the hard way. Btn 
It’s TONG-TYPE, allows quick change of rods, grips rods in any position, uses TTT 
them to short stubs. Simple tong construction will not jam. 1H Ys 
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FEATHERLIGHT MODELS (with replaceable jaws): 

JH-2, electrodes through ‘42, 200 amps, 8” long, 92 oz. 
JH-3, electrodes through 4, 300 amps, 1012” long, 15% oz. 
COPPER ALLOY MODELS (with replaceable jaws): 

JH-2C, electrodes through *, 200 amps, 8” long, 17 oz. 
JH-3C, electrodes through 4, 300 amps, 1012” long, 272 oz. 


Pocket size catalog gives prices and full in- 

© formation on Jackson Electrode Holders, 

* Ground Clamps, Cable Connectors, Splicers 

and Lugs. Also on Jackson Goggles and Eye- 

Fa shields. Write for Form 100 or ask your local 
home A > Jackson distributor. 
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WARREN-MICHIGAN 


WORLD'S lL ACTURER OF LECTRODE HOLDER *These Holders are ‘Featherligh 
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VARIES 


The most 


A.O. Smith welding research has 
given the new SW-17 Electrode three 
outstanding characteristics never be- 
fore combined for Class E-6012 users: 
*% EXCEPTIONALLY HIGH 
IMPACT RESISTANCE ... retained 
at temperatures as low as minus 40° F. 
or lower. 

* HIGH WELDING CURRENTS 
as much as 25% higher current set- 


important basic 
steel weldina since the 


tings are possible without affecting 
welding quality or appearance. - 
% INCREASED DUCTILITY ... 
25% to 32% elongation in all-weld 
tensile test specimen. 

SW-17 has been developed by A.O. 
Smith specially for fabrication, main- 
tenance, and repair of machinery and 
road equipment... and for a// heavy- 
duty applications where extreme 
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SEND FOR INFORMATION ON THE NEW SW-17 


A. O. SMITH Corp., Dept. WE-849, Milwaukee 1, Wis. 


Without obligation, send us 
Information on the SW-17 Electrodes 
| A. O. Smith Electrode Catalog 
Bulletins on A. O. Smith AC Welders 


Name 
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Street 
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toughness and high impact strength 
are required to withstand severe oper- 
ating and temperature conditions. 


Physical properties are outstanding: 
Ductility and notch toughness of de- 
posit metal far exceed Class E-6012 
requirements. Resistance to impact, 
at critical sub-zero temperatures, 
surpasses results heretofore achieved in 
mild-steel welding. 


CERTIFIED WELDING ELECTRODES 


New York 17 * Philadelphia 3 
Pittsburgh 19 © Atlanta 3 
Chicago 4 * Tulsa3 © Dallas 1 
Midland 5,Texas * Houston 2 
Seattle 1 * San Francisco 4 
Los Angeles 14 


International Division: Milwaukee 1 
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Time to Call a Halt 


My TAX statement and a copy of “The Hoover Com- 
mission Report” came in the same mail. The tax 
statement told me that the cost of government had 
increased 22% in the past year. The Hoover re- 
port suggested ways of doing something about it. 
Now that the report has become a law, it is to be 
hoped fervently that something really will be done. 

The need is desperate. As nearly as I can figure 
it out, the biggest business on earth is being run by 
people with the least business sense. In some in- 
stances, anyway. No individual of sound mind 
would dream of buying a house and an automobile 
by borrowing money on the house to pay for the 
car and money on the car to pay for the house. If 
he did dream of it, he would be in for a rude 
awakening. Yet such mumbo-jumbo in_ high 
finance is a routine part of our government’s daily 
activities. 

What really gets me hot under the collar are the 
little people who daily throw away millions and 
laugh while they are draining this nation of its 
lifeblood. The worst part is that the free-spending 
idea—free spending of other peoples’ money—is as 
contagious as smallpox. Capable executives in pri- 
vate businesses soon become as wasteful as oldtime 
tax eaters after they enter government service. 

There are unfortunate reasons for it. The best 
way to get ahead in government circles is to 
maneuver yourself into a position where you have 
lots of employees under you or a lot of money to 
spend. As a result of the piddling ambitions of 
a pack of pocket Napoleons, we have more men on 
government payrolls and more money being spent 
than at any previous time except at the height of 
the war. We aren’t getting a war for it either, nor 
even paying for the last one. We are getting 
nothing. 

The Hoover report is confident that we can get 
along just as well with two thirds of the employees 
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we now have in our federal government. That 
would save taxpayers some $700,000,000 annually. 
which used to be considered quite a sizable sum. 

When we say glibly that government is “big 
business,” do we have any idea of just how big 
it really is? Our federal government either owns 
outright or is financially interested in more than 
one hundred business enterprises. These govern 
ment corporations engage directly or indirectly in 
lending money; guaranteeing loans and deposits: 
writing life insurance; producing, distributing and 
selling electric power; producing fertilizers; mak- 
ing rum; operating ships and railroads: purchas- 
ing and selling farm products; smelting and selling 
metals, etc., ete. 

If they were operated on a businesslike basis, 
our quarrel with these public enterprises would be 
less. Usually, they are not. Few if any of them 
are compelled to stand on their own feet finan- 
cially. A deficit merely means an opporunity to dip 
into the public purse to make it up. Operating ex- 
penses are sometimes so juggled that a CPA has 
difficulty in determining whether the activities be- 
long in the profit or loss column. 

Our big quarrel with government business is that 
it raises taxes. Not only are government corpora- 
tions financed with tax monies, but they deprive 
the Treasury of tax income it would otherwise en- 
joy from the activities of private corporations re- 
gardless of their profit or loss. The revenue lost 
has to be split up among the rest of us. 

It is time to call a halt. As a necessary first 
step, write to your Congressman and urge him to 
act to get the government out of competition with 
private business. 
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WELD LETS 


Where WeldOlet is attachec tc 

~ eis run pipe, if topers at prope, 
angles, providing for a single = 

asaaneaill bevel groove joint at the crotch 

HT} section, blending into a V-butt Rae. 

joint at the ear portion. ’ 
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155-597) 
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WeldOlets*, with outlet sizes from Yg"’ to 24'', both straight and re- 
ducing, need no additional reinforcement to establish and fully maintain 
original strength on ASTM A-106 Seamless Steel Grade A Pipe, as set 
forth in Code for Pressure Piping, American Standards Association, 
B31.1-1942, and Supp. No. 2, B31,1b-1947. WeldOlet welding fittings 
provide the quickest, most econgmical, most satisfactory method of 
obtaining full pipe strength at br@nch connections. For detailed engi- 
neering reference data, write for Catalog W-2. 
BONNEY FORGE & TOOL WORKS 
FORGED FITTINGS DIVISION « 354 GREEN STREET + ALLENTOWN, PENNA. 


Authorized Canadian Factory Representatives: Sterling Steel Co., Ltd., 
20 Temperance S!., Toronto 1, Canada—- 1040 Sherbrook St., W., Montreal, Canada 
MANUFACTURERS OF FAMOUS BONNEY TOOLS 








Fig. 1—Cut-away view of reduc- 
ing size WeldOlet with welding 
outlet in place. The external rib 
and wide bases or footings of 
WeldOlets* eliminate the need 
for extra supports to take care 
of bending or vibrational stresses 

et crotch section, the point of 
greatest stress. 


pipe wall thickness. 

























Fig. 2—Note blending of ear 
portion of welding fitting to 
run pipe. Extension of weld 
metal below inside scarfed 
portion of pipe insures all 
sections of joint greater than 





*Trade Mark Reg. U.S. Pat. Off. 


| 
FOR WELDED BRANCH PIPE OUTLETS 


utlets, ask for WeldOlets* 


Pat. in U.S. & Foreign Countries 


When you want Bonney Welding 
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1—HATCH CORNER fractures often tell design character- 
istics applying to other welded structures than ships. The 


hatch corner may be taken to represent any rigid welded 
structure which has designed discontinuity fabricated into it 


How Ship Failures Affect YOU 


Application of what has been learned from failures of welded ships 


can prevent needless failures in other welded structures which are 


rigid or contain discontinuities or have improperly designed details 


A DMITTEDLY, you are not con- 
vi cerned either directly or in- 
directly with the shipbuilding in- 
dustry. Hence the few failures of 
welded ships so widely publicized in 
the daily press have no bearing upon 
your particular job. Or have they? 


Is RESEARCH PRACTICAL? 


To digress a bit first, it is a truism 
that scientific research must in most 
cases be confined to somewhat re- 
stricted conditions and systems in 
order to obtain the necessary con- 
trol of the variables involved. For 
this reason, the person who day by 
day deals with conditions and sys- 
tems which are very much general- 
ized often has difficulty in under- 
standing how he may apply the 
research finding to his own very 
practical problems. The research 
conducted during and following the 
war in connection with welded ship 
failures offers a shining example. 

It is probable that so great an 
amount of research has never before 
been devoted to a single welding 
problem. Because of the magnitude 
and complexity of the task, it was 
attacked from several directions. 
Much information was uncovered, 
about half of which might be classi- 


BY E. PAUL DeGARMO 


Associate Professor of Mechanical 
Engineering, University of California 


fied as new and the other half as 
information reversing some widely 
held but erroneous beliefs. Gen- 
erally, there is a lack of understand- 
ing of the results of the research on 
welded ship failures and little recog- 
nition that they may apply to other 
welded structures. It is the purpose 
of this article to review briefly some 
of the results and point out their 
general significance. 


Hatcu CorRNER SPECIMENS 


A large portion of the research 
work dealt with tests conducted on 
the so-called “hatch corner” speci- 
men. The primary reason for adopt- 
ing this particular specimen was to 
enable the brittle cleavage-type of 
fractures occurring on ships to be 
reproduced in the laboratory. The 
specimen was essentially the same 
as the corner of a hatch in the early 
Liberty ships. That it successfully 
achieved its purpose is clearly demon- 
strated in Fig. 1, where are shown 
some of the specimens after failure. 

While this specimen is in the form 
of a part of a ship, the important 


THE WELDING ENGINEER—August, 1949 


fact is that it represents a general 
welded structure: i.e.. a very rigid 
structure which has built into it a 
designed discontinuity. It is im. 
portant to note that the *,-in. plate 
from which the specimen was con- 
structed had an ultimate strength of 
68,000 psi. as determined by the 
conventional 0.505-in. tensile bar 


test, and an elongation of over 33°¢. 
rhe hatch corner specimen failed at 
a stress of only 24,000 psi and ex- 
hibited almost no ductility. This is 
the first result which has general 
significance. Let’s put in it a sepa- 
rate paragraph: 

The stress at which large rigid 
structures containing sharp discon- 
tinuities may fail may be very much 
less than the breaking strength of the 
material as determined by the usual 
tensile test. 

The low breaking stress was not 
due entirely to the notch but was 
due also to size. Fig. 2 shows the 
results of tests on hatch cornet spec i- 
mens of 14, 14 and full scale. These 
results indicate that size may have a 
definite effect upon the strength at 
which a structure may fail. 


RESIDUAL STRESSES 


One of the theories given to ac- 
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2—SIZE EFFECT: Chart shows relation 
strength 


between model scale and 


count for the failure of welded ships 
was the presence of residual stresses. 
believed. It 
had been shown that butt welds in 
*4-in. plates of steel had longitudinal 
residual stresses of about 40,000 psi 
in magnitude.' The tests of three 
hatch corner specimens gave an in 
sight into the effects of residual 
stresses upon 


This theory was widely) 


weldment _perform- 
ance. One specimen was tested as 
welded. A second was given a post- 
welding heat treatment in a furnace 
at 1,000 F for eight hours and 
allowed to cool in the furnace. This 
treatment certainly removed most, if 
not all, of the residual stresses. The 
third specimen was welded with 400 
F preheat along the welds. Previous 
tests had shown that this procedure 
reduces the residual stresses only 
slightly.* The results of these tests*® 
Table I. These results 
indicate that the presence of residual 
stresses does not appear to be the 


are shown in 


DeGarmo, E. P., J. L 
Finn Jonassen: “Residual Stresses in Ir 
tersecting Butt Welds, the Welding 
Journal, Aug., 1946 


Meriam and 


*DeGarmo, E. P., and J. L. Meriam 
“Final Report on Residual Stresses in 
Ship Welding,” O.S.R.D No 4867 
March, 1945. 

sDeGarmo, E. P., J. L. Meriam and 

Cc. Grassi: “Some Tests of Large 


Welded Structures,’ the 


Welding Jou 
nal, May, 1947. 
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3—MICHROHARDNESS SURVEYS across preheated and non-preheated 
welds. Peak Knoop hardness of 415 corresponds to about 44 Rockwell C 


cause of the low strength of the as- 
welded specimen. 

There appears to be no evidence 
that residual stresses are detrimental 
in welded structures with plate thick- 


nesses not exceeding *%4-in. when 
structures are subjected to static 
loading. 

It should be pointed out that under 
dynamic loading conditions there 


also appears to be no harmful effects 
unless notches are present.* Whether 


residual stresses are harmful in 
structures having plate thicknesses 
greater than %4-in. is_ still not 


answered completely. Quite a few 
engineers are convinced that they 
are, but as yet the writer has seen 
no absolute proof. Nor does there 
appear to be any absolute proof that 
they are not harmful. Research which 
should soon settle this question is 
being started. 

The results Table I 


naturally make one wonder what did 


shown in 


cause the increased strength when 
postheat and preheat were used. The 
revealed additional 
fundamental and general informa- 
tion. Obviously, postheating at 1,000 


answer some 


‘Parker, E. 


R., and L. D. Hall: “Effect 
of Residual Tension Stresses on the 
Fatigue Strength of Mild Steel,” the 


Welding Journal, Aug., 1948 


F for eight hours could produce 
metallurgical changes in the micro- 
structure of the weld zone. But what 


were the conditions which were 
changed? 

Fig. 3 shows the results of micro- 
hardness surveys across non-pre- 
heated and preheated sections of 
welds made with E-6010 electrodes. 
The non-preheated weld shows a 
narrow hardened zone near the edge 
of the weld. The Knoop hardness 
value of 415 corresponds to about 
44. Rockwell C. The parent plate had 
a hardness below 200 Knoop. That 
0.24% 
harden 
during the welding process is very 


ordinary steel having only 


carbon would or could so 
surprising to many. Yet steel of even 
lower carbon content can be hard: 
All that is neces- 


sary is to have a sufficiently rapid 


ened quite easily. 


quenching rate. Essentially, the weld- 


ing process is not unlike casting 
molten steel into a cold metal mold. 
The microhardness survey for the 


preheated weld shows that the hard- 
zone has almost elimi- 

Examination of the micro- 
structures of non-preheated, _pre- 
heated and postheated welds verifies 
that the narrow hard zone does exist 
in many welds. Mar- 


ened been 


nated. 


ordinary 








Table I. Effects of Preheat and Postheat 


Table IL. Effects of Design 








Maximum Energy 
nominal stress, absorption, 

Maximum stress, psi ft-lb 
Specimen psi entree = 
Leoncinete Se ee ee 24,000 230,000 
CS re ikem aaa 24,000 Extended coaming .............. $4,900 4,024,000 
1,000 F postweld heat treatment................ 30,000 a ee ere 33,200 5,800,000 
er rrr rere re 32,600 DRUG GUO ca ccsawerccecess 54,100 6.786.000 
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1—CHARPY TEST curves for steel from which hatch corner specimens 5—TRANSITION occurred at about 
were made show transition from shear to cleavage fracture at about 25 F 110 F after the steel was fabricated 
tensitic needles were found in such — will be noted that the transition from 
welds. shear to cleavage fracture occurs at | \ 
~ . x0 ~ \X F 
about 25 F. Fig. 5 shows what hap- \ 
PREHEAT Vs. POSTHEAT pened to the transition temperature \\ / 
when this same steel was fabricated | 
Postweld heat treatment tempered — into hatch corner specimens. In this , \ = Wty => 
. i x ' 
the hard structure. Preheating pre- case the transition occurred at about C b 4) 
, ° Z , Ff } s ; \ | 4 
vented its formation and gave as 110F. That such a change can occur % \ ow 
good or better results as were ob- is of great importance to anyone | { | \_ | 
. . . + | | 
tained from postweld heat treatment. who designs or fabricates large | \ \ p — 
This is a line of investigation which welded structures. - 
offers many possibilities outside of | 
shipbuilding. |More studies are CHANGES IN DESIGN _ - - __ 
needed to determine just how much oak 
. J . as 38—TO* GUE welded for large truck 
expensive postweld heat treatment Some of the most striking results ; ' 
full 1] htsined ¢ he | : trailer failed because a small 
can be successtully replaced by pre- 0 tanec rom the hate 1 corne r speci- neti: een teed tn Qe entien 
heating. mens were in connection with the 
Another matter of general signifi- studies of the effects of design 
cance is the effect that fabrication changes. Three examples are pre- creasing the severity of the discon- 


into rigid structures has upon the 
ability of the steel to absorb energy. 
Fig. 4 shows the temperature-transi- 
tion curves for the steel from which 
the hatch corner specimens discussed 
made. The data were 
determined from Charpy bar tests. It 


here were 


great an effect 
design may have upon performance. 
The first involved the simple addi- 


sented to show how 


tion of an extension to the above 
deck portion of the longitudinal 


coaming, as shown in Fig. 6. This 
simple change had the effect of de- 


tinuity at the corner of the hatch. 
The dif- 

ferent design. which has been called 

the A.B.S. This 


corporates an radius 


second was an entirely 
in- 
18-in. the 
corner of the deck plate and a very 


heavy cross-over flange at the bottom 


design. design 


in 








Longitudinal Girder 
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Hatch 
Coaming 


40° 


6—EXTENDED COAMING on hatch corner specimen decreased severity 
of discontinuity at corner of hatch and increased strength (see Table II) 





7—FORMED corner plate elim- 
inated the sharp discontinuity 
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of the girder. It also has an extension 
of the longitudinal coaming above 
deck. It is an extremely rigid strue- 
ture. 

The third design (Fig. 7) was 
entirely new. It originated with the 
idea of incorporating a considerable 
amount of flexibility into the struc- 
ture. The 


primary feature is a 


formed corner plate to eliminate the 


sharp discontinuity at the hatch 
opening (Kennedy design). This 
specimen was considerably lighter 


than the A.B.S. spe imen. 

The results of these design varia- 
tions, Table I], offer clear evidence 
of what can be done by good design 
The effect of the simple modification 
of extending the coaming is most 
striking. Such simple changes can 
often be made in many structures to 
eliminate sharp discontinuities. When 
one notes that the Kennedy design 
underwent a maximum stress 2!4 
times as great and absorbed nearly 
30 times as much energy as the basi 
design, it makes the importance of 
design in all welded structures very 
apparent. It is also interesting to 
note that the Kennedy design speci- 
men did not fail at the corner of 
the hatch as the others did. 


FAILURE ON LAND 


In order to demonstrate that the 
failures and problems presented here 
are not confined to very large struc- 
tures such as ships, a failure recently 
examined by the writer is pertinent. 
This “structure” (Fig. 8) was a 
tongue for a large truck trailer which 
had been fabricated by welding a 
high-grade steel casting and rolled- 
steel shapes. The failure took the 
form of a complete fracture of both 
legs of the casting. There was no 
sign of ductility, and the casting 
(which normally would have shown 
considerable ductility) was assumed 
to have been defective. 

A careful examination, however, 
revealed in both legs a typical cleav- 
age-type fracture, complete with a 
beautiful chevron pattern, which 
pointed directly to the origin and 
cause of the failure. The cover plate 
had been too small, and hence a root 
opening of nearly 1/16 in. had been 
left between the edge of this plate 
and the top of the angle. In at- 
tempting to weld the cover plate to 
the angle, the operator—apparently 
not too experienced—had burned 
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through and cut a small notch in the 
corner of the leg of the eye casting. 
This notch acted as the point of 
origin for the cleavage fracture of 
the leg of the casting. The resultant 
failure caused loss of life on the 
highway. 

It is doubtful if many would have 
considered this trailer tongue to have 
been a structure of the type that 
would be susceptible to cleavage- 
type fracture. Yet the fact that it 
was so susceptible serves to empha- 
size that information obtained from 
research on welded ship failures can 
be applied to advantage to other 
welded structures of all sizes. 

Information regarding postheat 
and preheat, discontinuities,  flexi- 
bility in welded joints, size effect, 


» 


12-Ft Roll for 
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transition temperatures and the im- 
portance of good design need not 
to ships. 
structures besides ships are 


be confined exclusively 
Many 
rigid, contain discontinuities, may 
involve material which is not suf- 
ficiently tough at low temperatures, 
have improperly designed details or 
have notches caused by burn-through 
or the striking of arcs. An intimate 
knowledge of what is known about 
the possible effects of these factors 
is of great practical importance. Re- 
search results obtained from isolated 
tests may be of great value to the 
weldor in the shop as well as to the 
research worker. The application of 
what has been learned from the 
failures of welded ships can prevent 
failures in other structures. 
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Paper Making 
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JACKETED DRIER ROLL of 12-ft OD was weld-fabricated by Lukenweld, 


division of Lukens Steel Co. (see front cover). Above is the finished roll 


T HIS MONTH'S front cover pictures 
the welded fabrication of a 
Yankee drier roll by Lukenweld, 
machinery-making division of Lukens 
Steel Co., Coatesville, Pa. This large 
jacketed roll was made for the manu- 
facture of tissue paper. It measures 
12 ft in outside diameter and has a 
136-in. face. Overall length is 16 
ft 614 in. The roll weighed 67.000 
lb before machining, and the finished 
roll (see picture above) weighs ap- 
proximately 60,000 lb. 


Rolls of this type are designed to 
withstand working pressures up to 
350 psi and are fabricated under 
provisions of the ASME code. Luk- 
enweld jacketed steel drier rolls util- 
ize high steam pressures and tem- 
peratures for improved drying quali- 
ties and economical operations. They 
are used in the paper, chemical, 
printing, plastics, pharmaceutical and 
other processing fields. Rolls are fur- 
nished in diameters ranging from 2 
ft to more than 18 ft. 
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IN MALAYA, 274,000 rail joints like this one are slated to be welded by the Australian “Thermalite” process 


Australian Rail-Welding Process 


Railroad rails are commonly welded into lengths of 225 and 375 ft 


in Australia. Nearly 400,000 joints have been completed by a modi- 


fied thermit-welding process developed by an Australian inventor 


R GRANOWSKI, an Australian con- 
aXe sulting engineer, is expected 
to visit the United States in the near 
future to demonstrate to American 
railroad men the economics and 
technique of a new alumino-thermal 
welding process by which he has 
completed nearly 700.000 rail joints 
in Australia, New Zealand, Malaya 
and Siam. This process, which its 
inventor calls ‘“Thermalite.” substi- 
tutes for the usual thermit mixture 
of aluminum powder and iron oxide 
an aluminum alloy powder and flakes 
consisting of a compound of iron 
oxide with oxides of certain steel- 
making metals. 


COPPER IN MIXTURE 


An entirely new feature is the 
introduction of copper. Copper was 
long ago suggested as an alloying 
element in thermit mixtures because 
of the superior grain structure it 
imparts to steel. But it was hitherto 
impossible to use it successfully be- 
cause it volatizes completely in the 


BY HERBERT LEOPOLD 
Ve Graw Hill W orld Ve us 


violent thermal reaction. Granowski 
overcomes the difficulty with a cer- 
tain alloy of copper coupled with a 
new method of introducing it into 
the reaction. Naturally, he does not 
wish to disclose details until he has 
nailed down his patent claims. 

Since the Granowski process was 
developed in 1940, nearly 400,000 
joints have been completed on Aus- 
tralian railroads, including 150,000 
in New South Wales and 100,000 in 
Victoria. Granowski is also working 
on contracts for 274,000 joints in 
Malaya, 15,000 in Siam,- and is 
negotiating another big contract in 
India. 

The main advantage Granowski 
claims for Thermalite over conven- 
tional thermit welding is a 75% sav- 
ing in time per weld—20 minutes 
instead of 80 minutes. He also claims 
improvements in weld quality, 
brought about by a new welding com- 
pound and a new welding mold. 

Four things, said Granowski, were 
basically wrong with the conven- 
tional thermit welding of rails: 
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(1) Cumbersome equipment is re 
required. 

(2) The thermit weld is built up 
from the base. It cools off by the 
time it reaches the rail head (ball 
of rail), where it has the real job 
to do. 

(3) The flash needs a relatively 
long time (about 30 seconds) before 
it reaches its peak: therefore heat 
is dissipated from the weld zone. 

(4) The grain structure of the 
weld is coarse, and Brinell hardness 
isn't too good at depth. 

In contrast, the Thermalite flash 
is said to reach its peak after 10 to 
12 seconds, with a minimum of heat 
dissipation. Moreover, the critical 
head section of the rail is fused at 
a much higher temperature than by 
the conventional process because of 
a mold designed to enable the weld 
to be built up simultaneously from 
two levels instead of from the base 
upward. 

English experience has shown that 
one in 1.375 flash-welded rail joints 


(Continued on page 24) 
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\ i 1—MANIFOLD for river crossing has three branches of tacked over open ends of branches keep out dirt, 
( ie 18-in. pipe joined by saddles to the 24-in. main. The plates insects and wild animals while the job awaits trenching 
a. 
‘§- 
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I ECAUSE of the greatly increased 


danger of serious losses if a 


trunk pipe line breaks while crossing 
a major river or watercourse, pipe- 
line companies divide the trunk into 


Nit" 


two or more branches—three is a 


és 





+N 


common number. These _ parallel 


hee oe oe 


w 
3—WELDING TEES equipped with scraper guide bars. The tees are used crossings are laid some. distance 
with short connecting pieces of main-line pipe to make up the manifold apart across the bed of the stream. 


The branching necessitates a change 
in the direction of the main lines as 
the branches for the crossing must 
be set at or near right angles to the 
trunk. 

The sharp change in direction im- 
poses pressure conditions at the turn 
much more severe than those met 
in a straight pipe run, and the turn 
or angle must be reinforced to with- 
stand the increased stress. The 
branches must also be anchored or 
braced so that their ends cannot shift 
where tied into the main and thus 
impose additional strain on the weld. 


Jomninc StuBs TO SADDLES 





4—ANCHOR PLATES welded to bottom of branch prevent endwise shift. When the pipe lines are in the 
Assembly will be turned 180 degrees before being tied into the main line “big-inch” class—made up of pipe 
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2—GAS LINE manifold has three 16-in. branches joined 


by saddles to a 24-in. main. Short vertical stubs on the 





rossings for 


When there are rivers to cross, pipe lines often divide in three so 


that damage to one branch will not stop the flow. Field fabrication 


of river-crossing manifolds involves rather neat welding problems 


more than 12 in. ID—the branches 
are usually joined to the end of the 
main with welding saddles. Extra 
reinforcing is added if the river bed 
is composed of silt or sand or if the 
stream is subject to floods or runs 
current. The 
saddles are first welded to stubs of 
the branch 


with considerable 
lines, absorbing any 
stresses which might be introduced 
by the beads joining the pipe to the 
saddle. 
lighter under Y-in. 
wall thickness. The second weld is 
completed inside the saddle where 
the pipe end abuts against the 
shoulder of the recess in the fitting. 
Where the stub is short, some pipe- 


Twin beads are used on 
weight pipe 


line companies specify that the inside 
shoulder weld be made first; this is 
done with the stub standing vertical 
and the saddle set down over the 
pipe end. 

Other companies require that the 
outside weld be made first, in which 
case a pair of tack welds are made 
to position the saddle firmly on the 


pipe end before the beads are run. 
Dollies are usually set up, and the 
weld made downhand as the helper 
slowly revolves the assembly. After 
the outside weld has been completed. 
the weld inside the saddle is made in 
the same manner. The final seal 
bead leaves the inside of the junction 
with a slight ridge or elevation at 
the weld line. 


SADDLES TO MAIn-LINE PIPE 


At least one gas trunk-line com- 
pany specifies a reverse vee on the 
end of the stub set into the saddle. 
with spacers to hold the fitting 1 106- 
in. off the contact with the high edge 
of the vee. The gap is then filled in 
to insure that the inside weld in the 
saddle reaches all the way across 
the end of the pipe. It is the inside 
weld that is relied on to prov ide the 
seal strength: the weld where the 
end of the saddle contacts the stub 
is considered a stiffener only. 

Welded to the stubs. the saddles 
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branches are to take risers and bleed gates, which are 
welded after the manifold has been lowered into position 


Pipe Lines 


are positioned along the section of 


larger pipe of main-line diameter 
nanifold. 


Saddles are ta ked at two spots Or 


which is to serve as the 


rather along two areas. each of 2-in 
length) along the axis of the big 
pipe. Welds are then carried both 
wavs from the tacked sections to 
where the edge of the saddle contacts 
the pipe on or near the diameter. 
When one side has been completed 
and the junction has cooled, the par 
tially welded manifold is turned over 
by crane or winch truck to be fin- 
ished on the other side. With 20-in. 
pipe or larger, companies 
specify that the manifolds be undis- 
turbed until the welds are completed. 
Others plan the manifolds so that 
the stubs are 


some 


positioned vertically 
over the manifold end of the main 
line and welded while they rest over 
the openings which will take flow. 


THREE-BrRANcH MANIFOLD 
Fig. 1 shows a rivet 


ifold with three 18-in 
a 24-in. main. 


crossing man- 

branches on 
Saddles were used 
for the bran hes. and inside seal 
welds were run up from a “scooter” 
while an exhaust fan provided venti- 


lation and cooled the man inside the 
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Sette ee ere we, 
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VAAN SE 


pipe, The squares of 14-in. plate 
tack welded across the branches are 
to keep out dirt, insects and animals 
while the job awaits lowering into 
the trench. 

In Fig. 2 is a close-coupled mani- 
fold that uses saddles to join three 
16-in. branches to the 24-in. main 
of a gas line. The short vertical 
stubs on the pipe sections to the left 
of the gates are to take risers and 
welded 
into place after the manifold is low- 
ered into position. 


bleed gates. which will be 


On all crude-oil lines and on most 
of the larger lines designed for gas 
transmission, provision is made to 
run scrapers through the main as far 
as the outlets for the branch cross- 
ings. It is important to prevent the 
scraper from following flow into the 
branch since it would jam there and 
could only be removed by opening 
the line. If the branches are set to 
form a sharp angle with the main. 
it is usually safe to rely on the 
velocity of scraper travel to carry 
it past the opening into the branch. 
As any junction except one at right 
angles introduces weakness into the 
weld area, 90-deg branches are usu- 
ally specified. 


TEES INSTEAD OF SADDLES 


To safeguard branch openings 
against scrapers, welding tees are 
sometimes used in place of saddles 
on a section of standard line pipe, 
and a number of bars are welded 
across the side opening to form 
guides which hold the scraper to the 
main despite angularity of flow. The 
manifold is made up by using short 
sections of main between the recesses 
in the runs of the tees. Only outside 
welds are relied on for seal and 
structural strength on lines up to 
and including the 24-in. size. 

In Fig. 3 are three welding tees 
equipped with scraper guide bars. 
These tees were field fabricated and 
fitted with an 8-in. reinforcing strap 
of 14-in. steel extending around the 
pipe from a point on the wall of the 
side member to a corresponding posi- 
tion on the opposite side of the tee. 
Use of these tees with short connect- 
ing pieces of main-line-pipe allowed 
each branch to be aligned separately. 

On some gas transmission lines of 
pipe of 26 in. and larger, a weldor 
is put on a pipe crawler and sent 
inside the manifold after the outside 
welds have been run up. An exhaust 
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fan and hood are fitted over the 
manifold beyond the site of the last 
weld. The weldor. working from his 
dolly. then lays one or more seal 
heads inside the pipe while the fan 
pulls ventilating air up past him and 
over the weld to the outlet. When 
a seal weld has been completed, the 
opening is blanked off with a tar- 
paulin or, in some cases, a light metal 
thimble or guard is set over the stub 
and tack-welded there. The next 
branch weld is then made in the same 
manner. By following this procedure, 
the weldor and his leads are never 
exposed to hot welds, and the welding 
area is kept clear of fumes. 

Heavier manifolds are fabricated 
in place. Often the welding is done 
while the manifold is supported on 
cribbing built up over the trench 
into which the completed job is to 
be lowered. The clearance afforded 
by the cribbing gives working room 
for the underportions of the welds. 
Sections of duck-boarding or light 
plank structures are laid across the 
trenches for the weldors to lie on. 
If the completed manifold is to be 
moved after welding is done, some 
companies specify that sufficient ties. 
in the form of smaller pipes welded 
or tacked on, be incorporated to 
obviate the danger of overstressing 
the welds during the moving. 


Wextpinc ANCHOR PLATES 


Anchor plates are specified where 
the branch lines carry block gates 
and the terrain is such as to require 
special footings to support the load 
and anchor the line against possible 
endwise pull. Under these condi- 
tions, welding of the manifold in- 
cludes the placement of anchor plates 
which will abut against the shoulders 
of the concrete bases and prevent 
endwise shift. Specifications cover- 
ing the welding of these plates usu- 
ally stipulate the use of 144 or 5/16 
in. electrodes and multiple beads. 
The idea is to carry as little weld 
metal as possible into the wall of the 
pipe in order to retain as much as 
possible of the original parent metal. 

Fig. 4 shows a pair of anchor 
plates welded to the bottom of a 
manifold branch; this assembly will 
be turned through 180 deg before it 
is tied into the main line. Welds 
between the plates and line pipe were 
made with small electrodes to keep 
welds as much as possible only on 
the surface of the main-line pipe. 
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RAIL-WELDING PROCESS 


(Continued from page 21) 





develop faults in service. The Aus- 
tralian average is even better—one 
defective joint in 2.075 Thermalite 
This figure is based on an 
covering 20.000 
joints on the Melbourne-Sydney 
trunk line. The track consists of 
90-lb rails and is exposed to axle 


joints. 
eight-year survey 


loads of 25 tons at speeds up to 70 
miles per hour. 


Wry Wetpep Rais 


Welding together of rails to form 
continuous lengths of up to 5.000 ft. 
but usually of 225 and 375 ft, has 
become a common practice in Aus- 
tralia. Track life can be lengthened 
welding old fish- 
plated joints and cutting new joints 


considerably by 
at long intervals, and condemned 
track has been restored to full use- 
without fresh steel. 
versely, maintenance costs can be cut 
to a minimum by laying long welded 
rails from the start. Long rails offer 
especial electrified 
track sections where they prov ide the 


fulness Con- 


advantages on 


necessary continuous circuit. In rest- 
less Oriental countries, of which 
Australia is not an example, the weld- 
ing of track has a special attraction 
for harassed railroad administra- 
tions—it’s much harder for bandits 
to walk off with the rails. 

Streetcar rails, too, may be welded 
with good results. The Department 
of Road Transport & 
Sydney, reports that its welded street- 
car track lasts an average of 15 


Tramways. 


years, compared with 9 years on 
sections with open joints. 

Rolled rails of 100 ft were once 
the U. S. 
standard is 39 ft and Australia’s 
standard, as rolled, 45 ft. But welded 
lengths of 225 feet in. Victoria and 
375 feet in New South Wales are now 
common. It has been found that the 
longer the rail, the less the creep 
under extreme 
temperature conditions. With good 
anchorage, it has been possible to 
weld lengths of up to 5,000 feet in 
open track, and there is practically 
no limit in tunnels. 

Both flash-butt welding and thermit 
welding are used in Australia, de- 
pending partly on whether the rails 
must be welded in situ or can be 
removed to workshops. 


considered impracticable 


encountered, even 
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RYAN NAVION is a four-place, 205-hp plane for personal-business use. It’s an all-metal and mostly — 


Welded Airplane 


Most welding processes figure importantly in the construction of the 


1949 Ryan Navion airplane. It’s spot welded, inert-are welded. 


metal-are welded, gas welded, furnace brazed and induction brazed 


BY ROBERT F. SMITH 
OUR-PLACE, 


“Navion” 


all-metal Ryan 
hailed by many as 
the finest single-engine business air- 
plane built since the War — owes 
many of its exceptional construc- 
tion features to skilled weldors, who 
contribute to both the primary and 
secondary structures. 


29 IMPROVEMENTS ADDED 


When the Ryan Aeronautical Co., 
San Diego, Calif.. took over the 
Navion project in 1948, it analyzed 
owner reactions and came out with 
a better, more comfortable plane 
which still retained the basic Navion 
ruggedness, stability, ease of flying 
and short field performance. The 
same policy of giving consideration 
to owner preferences was followed 
for the 1949 model, on which some 


29 major improvements have been 
added. 

Probably the first thing to be 
noticed about the newest Navion is 
the addition of landing-gear doors 
and fairings as standard equipment. 
These doors and fairings cover the 
strut wells of the main landing and 
nose gears and are mechanically 
actuated as an integral part of the 
hydraulically retraction 
system of the landing gear. Flat 
disc-type wheel fairings cover the 
main landing-gear wheels and con- 
tribute to the smoother air flow and 
resultant increased performance. The 
new streamlining plus a 205-hp 
engine is said to give a performance 
highlighted by cruising speeds of up 
to 155 mph and a 900-ft climb in the 
first minute. Ceiling is reached at 
15,600 ft. 

Even more striking is the short 
field performance. With a full gross 


operated 
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load of 2,750 lb, no wind, the latest 
Navion will get off in 560 feet at sea 
level and clear a 50-ft obstacle in 
only 875 ft. Its effective slotted flaps, 
which can be lowered 43 deg. allow 
it to land over a 50-ft obstacle in 875 
ft. Landing roll after touchdown is 
only 400 ft. and landing speed with 
full gross load in still air is 54 mph 


INERT-ArRc WELDING 


Several types of welding figure 
into the Navion’s manufacture, ac- 
cording to Claude Coppock, senior 
Ryan welding supervisor. The latest 
and most improved inert-arc tech- 
nique is followed to form aluminum 
assemblies like the plane’s 20-gallon 
gas tanks (Fig. 1). Argon gas shields 
the molten weld metal from oxidation 
during welding. thereby eliminating 
the use of flux which might cause 
corrosion on inner walls of the fuel 
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I—INERT-ARC_ welding with argon shielding gas is 


2—METAL-ARC welding joins the landing-gear struts. 


used to assemble the 20-gallon aluminum fuel tanks Copper furnace brazing also figures in strut assembly 








( 
| i tanks. An a-c welding transformer with oxyhydrogen is done on the Using a battery of three condenser- 
‘¢ is used in conjunction with a high- aluminum shroud outlet for the discharge d-c spot welders (Fig. 4). 
{ ° frequency stabilizer. Wing tips and exhaust system and on certain other the Ryan people spot weld a host 
(2 l-gallon fiiel accumulator tanks are small assemblies. of Navion assemblies. Table I pro- 
of also assembled by this method. There’s an important task for in- vides a convenient breakdown of 
° § “Inert-arc aluminum welding, pri- duction brazing, too. End plates for most of these assemblies and their 
a marily a postwar development,” Cop- bungee rods are among parts which _ spot-welded sections. 
47 pock advises, “is an at-home process are induction heated for brazing by Aluminum to be spot welded—all 
e for the Ryan Aeronautical Co., one using a high-frequency current. Tube Navion aluminum, incidentally, is 
2 of the pioneer users in Southern assemblies for landing gear are 24ST Alclad—goes through a nine- 
# California aircraft manufacture.” joined in the same manner and with- _ step process. First, there’s an alka- 
i” Highly stressed parts of “chrome- stand test pressures up to 1,500 psi line wash to clean and degrease the 
dis moly” structural steel, such as the after brazing. Control lever and metal. A _ rinse follows; then the 
‘2 main landing gear and nosewheel — shaft assemblies, canopy latch catches metal is etched in a 2% hydrofluo- 
le struts, are metal-arc welded (Fig. 2). and lock parts help complete the list. silicic acid solution to remove sur- 
Ci Bill Kupilik, in charge of Navion ar No matter what process is used, face oxides. After a second rinse. 
id welding, reports that are welding is all welded assemblies go through a comes surface resistance testing, an 
.% used together with copper furnace painstaking magnetic-particle inspec- operation in which metal samples 
; z. brazing in strut assembly, guaran- tion (Fig. 3) before being forwarded are tested up to 27 times each eight- 
fA 


. 


teeing strength and safety for im- 
portant primary structures. 

“Steering control columns and rud- 
der controls, all chrome-moly, are 
also afc welded, as is the Navion’s 
stainless-steel exhaust system,’ Kupi- 
lik says. “Further evidence of the 
importance of the metal-are process 
is the vital role it plays in construct- 
ing several other primary structures: 
engine mounts, link assemblies and 
torque tubes.” 


Gas WeE.Lp1Nc, Too 


Gas welding is also exploited in 
building this 205-hp plane. Parts 
with small skin thickness, such as 
clips, brackets and assorted small 
fittings, are fabricated with the oxya- 
cetylene torch. Seat backs and bot- 
toms receive a combination metal-arc 
and oxyacetylene weld. Gas welding 


to the wing, fuselage and final as- 
sembly departments. Main and 
auxiliary fuel tanks, in addition, are 
submerged in water and subjected 
to 3 psi internal pressure to check 
for leaks. The exhaust manifold re- 
ceives similar underwater inspection 
under 5 psi pressure. 


Spot WELDING IMPORTANT 


Dick Wells, nine of 
years with Ryan have been spent in 
supervising welding, heads the in- 
creasingly important Navion spot- 
welding department. “New machin- 


whose ten 


ery incorporated into our department 
since the War.” he explains, “has 
made possible a spot-welding job on 
the Navion which assures utmost 
strength and contributes to the 
plane’s smooth appearance and aero- 
dynamic quality.” 


hour working day in a machine spe- 
cially designed by Ryan technicians. 
Should erratic surface conditions be 
detected on any of the samples, then 
spot welding is held up until the etch- 
ing solution, alkaline wash and rinse 
waters have been thoroughly checked 
to determine the source of trouble. 

Attendants at the cleaning tanks 
wear white gloves at all times to in- 
sure that the aluminum is in no way 
soiled, even by the natural oil from 
human hands, before welding takes 
place. 

When surface resistance tests are 
successfully passed, the next step is 
to set the spot welders in strict ac- 
cordance with welding specifications 
for the aluminum being worked. Test 
samples are welded and sent to a 
20,000-lb stress machine (Fig. 5) 
for a pull test that tears the welded 
pieces apart. The shear load re- 
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1—SPOT WELDER of the condenser-dis- 
charge type goes to work on wing fillet 


quired to rend the samples must meet 
Ryan and military standards (mili- 
tary standards are important because 
the Army orders considerable quan- 
tities of the rugged ships, calls them 
artis} 

\ cross-section test also has to be 
made to determine consistency of the 
weld’s depth. Here the sample pieces 
are welded together at several points 
in a line; the sample is then split 
down the weld line so that the pene- 
tration of each weld can be carefully 
scrutinized. When this last test gets 
the inspector's O.K.. the “proceed” 
order for production parts is given, 
and Navion assemblies continue their 
steady movement through the spot- 
welding machines. 


CONSTRUCTION FEATURES 


A number of mechanical refine- 
ments to contribute to operating 
efficiency have been added on _ the 
1949 Navion. These include a 
dynamically balanced wheel and tire 
for the nose gear assembly as well as 
for the main gear wheels and a new 
type of hydraulic pump to give quiet, 
smooth operation. Roller bearings 
for the sliding canopy track have 
also been improved. The sliding 
canopy, an exclusive feature, rolls 
back a full 30 in. to provide entrance 
or exit to both front and rear seat 
passengers. The canopy can be left 
open on the ground and while taxi- 
ing and need not be closed until just 
prior to the start of the take-off run. 

Greater comfort is also given to 
occupants of the rear seat. Recessed 








Assembly 
Canopy enclosure 
Windshield 
Side cowl panels 
Instrument panel 
Pilot floor 
Baggage compartment floor 
Cabin air valve 
Wing fillets 
Engine baffles 
Cabin air inlet duet 
Heat riser assembly 


Landing-gear assembly 


Nose beam 


Landing-gear doors, etc. 





Table I. Spot-Weld Assemblies on Ryan Navion Airplane 


Section Spot Welded 

Top 

Top and sides 

Doublers to skin 

Top to panel glove compartment box 

Nosewheel blister to floor 

Stiffeners to floor 

Box and inlet tubes 

Complete 

Complete 

Two half stampings together 

Inlet tubes to shell 

Tack spot welded prior to copper 
furnace brazing 

( omplete 


( omple te 








arm rests add an extra six inches of 
room, while thicker foam-rubber 
padding. a higher back and a new 
head-rest roll add to passengers’ 
comfort. The rear seat is divided by 
a limousine-type folding center arm 
rest, which can be pulled out from 
the back rest. For bulk loading and 
conversion to cargo use, the entire 
rear seat back rest (including center 
arm rest) can be removed. 

Soundproofing, ventilation and 
cabin heating have also been im- 
proved. Thicker Fiberglas insulation 
wraps the cabin in a near sound- 
proof blanket. A dual muffler and 
heater system exhausts the engine 
gases through the cowl gill beneath 
the fuselage, carrying the exhaust 
and noise away from the cabin. An 
exterior air scoop on the right-hand 
side of the engine cowl “rams” air 
into the ventilation system, greatly 
increasing the quantity of fresh air 
that passes into the cabin. The 
heater-muffler keeps the cabin com- 
fortable, even in below-zero weather. 
with heat from the engine exhaust. 

Fuel system includes two pumps: 
an engine-driven vane-type fuel pump 
for normal operation and an electri- 
cal booster pump for standby serv- 
ice. A 20-gallon auxiliary tank, 
available as extra equipment, can be 
installed beneath the rear seat to 
permit a range of up to 800 miles 
at economy cruise settings. 

To sum it all up, the 1949 Navion 
is a vastly improved plane in both 
performance and comfort. And not 
a few of its many advantages are due 
to its welded construction. 
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5—SPOT-WELDED specimens are 
pulled apart by 20,000-Ib stress 
machine, and shear load is noted 





as a 


3—MAGNETIC-PARTICLE inspec- 
tion is given to steering control col- 
umn and other welded assemblies 


2 











atte Pe erm: 


VIII SHIVA 


1—WELDING HEAD is open in the center. 
Right fastener is holding a welded section of 
pipe while the left fastener is unclamped 








2—PIPE IS FED through holes in shed to the welder. Note the 26-in.- 
diameter loop at end of section. The loop doesn’t enter shed, but the 
straight portion of pipe is fed through the wall to welding machine 


Small Pipe Pressure 


When you think of “pressure welding,” you think of railroad rails 


and large-diameter piping. But here the process is being applied 


to 114-in. wrought-iron pipes to make coils for radiant heating 


BY WILLIAM C. HENZLIK 


Le nnenilingn pipe of 144-in. 
diameter (0.140-in. wall thick- 
ness) is being oxyacetylene pressure 
welded into 76-ft “hooks” for the 
radiant-heating system of a new bus 
barn on Chicago’s far south side. 
Half a million feet of pipe will be 
welded by the William A. Pope Co., 
piping subcontractor for the Joseph 
J. Duffy Co., which is erecting the 
barn for the Chicago Transit Author- 
ity at 103rd street and Vincennes 
avenue. 

The special welder (Fig. 1) is of 
much smaller size than the ordinary 
oxyacetylene pressure-welding outfit, 
measuring 31 in. long, 264% in. wide 
and 38 in. high. It weighs 750 Ib. 
The pipe is heated to the plastic state 
and joined by pressure at a tempera- 
ture of around 2,250 F without the 


addition of filler metal. The welder 
is supplied by four manifolded acety- 
lene cylinders and one oxygen cyl- 
inder, both gases being delivered at 
a pressure of 4 psi. 


THROUGH THE WALLS 


Welder and cylinders are housed 
within a small wooden shed (Fig. 2). 
Holes pierced through the outer walls 
and inside partitions of the shed are 
utilized to guide and hold the pipes. 

One of the 76-ft hooks is made up 
of three straight 19-ft pipe lengths 
and one length with an end bent back 
to form a loop or bend (see Fig. 
2) of 26-in. diameter. When welded, 
the straight run of pipe totals 71 ft 
in length, the remaining 5 ft being 
taken up by the bend. 


The section with the loop is the 
first to reach the welding machine. 
The loop itself never gets inside the 
shed, but the straight portion of the 
pipe is fed through the wall that is 
opposite the wall through which the 
remaining three lengths enter. As 
soon as the first section has been 
securely clamped, the second section, 
a straight length of pipe, is fed into 
the machine from the opposite direc- 
tion. Everything is now set for con- 
tinuous straight-line production. As 
welding is completed, men outside 
(Fig. 3) pull the pipe on through. 
Finally, the big hook is carried to an 
outside storage rack to await its turn 
for assembly in the floor area. 


Joint PREPARATION 


Both ends of each section of pipe 
are cut to a clean, square edge with 
a small portable saw. The square- 
edged butt joint has so far given the 
best results, though experiments have 
been conducted on beveled edges. It 
is necessary to remove all oil and 
dirt for a distance of 1% inch from 


, 
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3—MEN OUTSIDE the window pull the pipe through 
the wall of shed as welding is completed. The welded 
hooks are carried to storage racks in adjacent yard 


‘-e Welded 


he 


he 
he 


he 





the edge, which is accomplished by a 
cleaning with carbon tetrachloride. 

When the ends of the pipe are first 
butted together, a pressure of 225 psi 
is brought to bear on each pipe. This 
is increased to 450 psi as the metal 
nears the plastic temperature of 
2.250 F. Pressure and_ plasticity 
combine to cause a '4-in. upset in 
the form of a ridge along the joint 
line, both inside and outside. This 
ridge is not removed since the inside 
upset is too slight to affect the flow 
of hot water and the exterior appear- 
ance can conveniently be neglected 
on pipe designed to be buried 3 in. 
under the surface of a 7-in. concrete 
floor slab. 


Wextpinc HEAD 


Upon entering the machine, the 
pipe is gripped by eight holding sur- 
faces, pictured in Fig. 4. Its fellow 
pipe is similarly gripped. The 16 
holding points are actuated by 
hydraulic pressure, obtained by a 
hand-operated hydraulic “wobble” 
pump (right, bottom of Fig. 4). 
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The welding or heating head com- 
prises two half circles, each having 
eight torch tips. The top half of the 
head lifts up to permit the pipe 
lengths to be loaded and unloaded. 
All of the 16 flames are lit simul- 
taneously from a pilot light in the 
center. When the pipe is in proper 
position, the operator moves a lever 
(Fig. 5), causing the flames to oscil- 
late over the joint. The weld is com- 
pleted within 45 seconds from the 
time that pressure is first applied 
until heating is ended and pressure 
is released. 

Before coming to the job, this 
small pressure welder was in use in 
Texas for the construction of refrig- 
erant piping for an indoor ice-skat- 
ing rink. It is able to handle 
standard, extra-heavy and double 
extra-heavy pipe of from *4 to 3 in. 
diameters as well as round, square, 
hexagonal and other solid bar stock 
and even small rails. 

The welded hooks are tested under 
250-psi hydraulic pressure, and four 
of them are then assembled into a 
coil group to be supplied with hot 
water by a series of headers. Site 
welding is done manually with oxy- 
acetylene torches. The heating sys- 
tem comprises an overhead main 
from the boiler room and a series 
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1—EIGHT HOLDING points can be counted on this 
open view of the welding head. The lever at the lower 


right is used to pump up holding pressure to 225 psi 


ee | 


5—TO MAKE WELD, the operator 


moves lever oscillating 16-flame 


head. It's all over in 45 seconds 


of headers graduated downw ard from 
245 to lly in.. from which latter 
size the water flows into the 114-in. 
pressure-welded pipe coils. 

Since the floor plan of the 352 by 
154 ft barn is not rectangular, all of 
the pipe lengths are not the same. 
Pipes near the vehicle entrance, 
where the storage space is narrow, 
may be as short as 50 ft instead of 
71 ft and their loops may be of 12-in. 
instead of 26-in. diameter. 
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6—OSCILLOGRAMS of current waves. Above is a record of the are current supplied by a balanced-wave welder 


Part Two 


Balanced 


Ordinarily, a partial rectification is going on all the 


time in a-c inert-arc welding. The “‘balanced-wave” circuit avoids 


this and assures that each cycle of current performs its full duty 


BY R. F. WYER 


Welding Divisions, General Electric Co.., 


Fitchburg, 


Last month Mr. Wyer went back 
to fundamentals of the inert-arc 
welding process in order to set the 
background for his explanation of 
the balanced-wave, capacitor-stabil- 
ized circuit. He considered in turn 
the tungsten electrode, the inert 
shielding gases, arc voltage char- 
acteristics, straight and _ reversed 
polarity d-c welding and the ten- 
dency toward rectification manifested 
by the a-c inert-arc welder. The 
present and concluding instalment 
contrasts the balanced-wave welder 
with the radio-frequency-stabilized 
circuit and gives examples of appli- 
cations of inert-arc welding to alu- 
minum, magnesium, stainless steel 
and copper.—THE Epirors. 


Wm welding can be done, 
even on alumium, with a high- 
frequency-stabilized circuit, there are 
two very undesirable circumstances 
attending its use. One is that high- 


30 


Vass. 


frequency pilot circuits operate in 
the radio-frequency bands where they 
can cause serious radio interference 
unless they are very carefully and 
completely filtered and shielded.* In 
view of the proposed Federal Com- 
munications rules re- 
garding the use of miscellaneous 
equipment employing _ radio - fre- 
quency oscillators, the adoption of 
welding equipment which depends on 
radio-frequency energy for its suc- 
cessful operation is very question- 
able. One of the reasons why the 
balanced - wave, capacitor - stabilized 


Commission 


inert-arc welder was developed was 
to avoid exactly this dependence on 
radio-frequency for arc stabilization. 

The balanced-wave welder also 
provides better welding at lower cost. 
Fig. 6 compares oscillograms of 
welding current made under identical 


welding conditions. Trace on page 


*See “That Problem of Radio Interfer- 


ence,” THE WELDING FNGINERR. Febru- 
ary, 1948. 


THE 


For Inert- A 


30 is a record of the are current sup- 
plied by a balanced-wave welder; that 
on page 31 of the current supplied 
by a radio-frequency-stabilized cir- 
cuit. It is visually apparent that the 
balanced-wave welder delivers a uni- 
form steady current while the other 
circuit gives an irregular current. 
The oscillations above the central 
zero line represent current flow while 
the tungsten is emitting electrons: 
the portion below the zero line shows 
electron emission from the aluminum 
workpiece. At the right-hand end of 
trace on page 31 will be seen a couple 
of cycles where complete rectifica- 
tion occurred; that is, the trace does 
not go below the zero line. 


THe D-C CoMPoNENT 


Even where complete rectification 
does not occur, the fact that the 
current above the zero line is much 
greater than that below indicates that 
a partial rectification is going on all 
the time. This is an unbalanced wave 
as compared with the balanced wave 
in the left-hand oscillogram. The un- 
balance is caused by the flow of 
direct current in the a-c circuit, The 
d-c component, as it is called, is the 
result of the rectifying tendency dis- 
cussed in the first part of this 
article. 
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R-F-STABILIZED circuit supplies an irregular current. Note the rectifying tendency as depicted in the lower half 


Waves 
‘t- Are Welding 


There is no direct current in the 
balanced-wave welder supplying the 
current shown in the left-hand trace. 
Rectification is stopped completely 
by a large capacitor in the circuit, 
which has rather peculiar electrical 
properties. It acts as a complete 
insulator to direct current but is 
almost as good a conductor for alter- 
nating current as a copper bar. 

Fig. 7 demonstrates one of the 
advantages of the  balanced-wave 
welder. The macrosections are from 
two pieces of aluminum about 1!4-in. 
thick on which beads were run, with- 
out the addition of filler, under 
identical welding conditions. Weld- 
ing current, travel speed and gas 
flow were the same for both beads. 
The upper bead was made with a 
radio-frequency-stabilized unbalanc- 
ed-wave circuit; the lower with the 
balanced-wave welder. It can be seen 
that the depth of penetration and 
area of fusion are very much greater 
in the lower piece. This leads us to 
the obvious conclusion that with any 
given welding current, travel speed 
can be much greater with the bal- 
anced wave welder for a given depth 
of fusion. The result is a reduction 
in the amount of time, labor and gas 
required per foot of weld. 

Laboratory tests show also that 
less gas is required for complete 





7—MACROSECTIONS of beads run under identical conditions. Upper was 
made with a radio-frequency-stabilized circuit, lower with balanced waves 


shielding and good welding when a 
balanced-wave circuit is used. Tests 
made with identical welding condi- 
tions and the same electrode holder 
show up to 25% savings in gas con- 
sumption. 

The contour of welds made with 
the balanced-wave current is notice- 
ably superior. With the unbalanced 
wave there is a tendency for the 
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weld metal to pile up on one side of 
the bead, leaving a serious undercut 
on the other side. This is particu- 
larly apparent where machine weld- 
ing is employed and can be seen on 
welds in 1¢-in. aluminum as well as 
on heavier stock where the effect is 
magnified. 

Filler metal sometimes has a per- 
verse tendency to melt off in large 
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8—ALUMINUM STRIP about 5/16 in. thick was welded by inert-are 
for the magnet coil of a large cyclotron at University of Rochester 





9—PISTON for Diesel locomotive was 
rotated under a fixed electrode holder 


Welding aluminum. magnesium, stainless steel, Inconel. Fernico. copper 


chunks and to blow out of the weld 
pool when unbalanced-wave current 
is used. The balanced-wave welder 
makes it very much easier to control 
the flow. With balanced-wave cur- 
rent, the melting action of the filler 
is much steadier, and the metal goes 
into the pool smoothly. On heavier 
work, in some cases, this has _per- 
mitted reduction of 50% in the num- 
ber of passes required to fill a joint 
with good, sound weld metal. 

Still another advantage of the 
balanced-wave equipment is that it 
draws less current from the power 
line for a given output of welding 
current. It not only welds faster but 
welds with less current. This is be- 
cause there is no magnetic saturation 
of the welding transformer core, a 
condition caused by heavy-direct cur- 
rent flow in the unbalanced-wave 
welder. In tests like those of Fig. 7, 
it was found that the unbalanced- 
wave unit drew 34% more current 
from the power line while giving an 
inferior penetration. 


THE SERIES CAPACITOR 


The balanced-wave inert-arc welder 
is built with the control panel at the 
top and a series capacitor at the 
bottom. Actually, the capacitor is 
made up of a large number (in one 
case 80) small units which look 
something like flashlight batteries. 
The purpose of the many small units 


is to provide adequate cooling. If 
the capacitor were all in one box, its 
surface area would not be sufficient 
to cool it properly. 

We have discussed a-c equipment 
at some length because it is a more 
complicated subject and because of 
the intense interest in the welding of 
aluminum. Direct-current equipment 
for inert-arc welding is quite simple. 
No special requirements for the 
welder are encountered in most d-c 
applications; the d-c are is very 
stable and remarkably easy to main- 
tain. 

In the application of inert-arc 
welding, the basic considerations 
previously mentioned should be a 
guide. These are: 

1. The process is clean. 

2. It provides a 
source of intense heat. 

3. It permits close control of both 
the quantity and quality of filler 
metal. 


concentrated 


APPLICATIONS TO ALUMINUM 


Fig. 8 shows inert-are welding of 
an aluminum conductor which is to 
be wound into the magnet coil for a 
large cyclotron at the University of 
Rochester. The material is about 
5/16-in. thick and is welded at 
300 amp. 

The welding of large aluminum 
pistons for Diesel locomotives is 


shown in Fig. 9. Machine weld- 


ing is employed without addition 
of filler metal. The piston is ro- 
tated under the fixed electrode holder 
and is shielded by a water-cooled 
jacket to control the temperature of 
the work. The complete weld is of 
excellent contour and appearance. It 
seals the joint between the cast 
aluminum piston body and a forged 
aluminum ring shrunk around its 
upper end. The bead is about *4-in. 
wide and penetrates 34-in. The weld 
was made at a travel of about 4 ipm, 
using 400 amperes. 

Alternating current also has 
marked advantages for welding mag- 
nesium products. One example is the 
air ducts shown in Fig. 10. 


STAINLESS-STEEL PRODUCTS 


For stainless steel, either a-c or 
d-c may be used. Fig. 11 shows 
welding of an aircraft engine exhaust 
stack of approximately 0.040-in. 
sheet. Helium gas was used with 
straight polarity d-c. A turned-up 
flange was melted down to make a 
butt joint, filler metal being added 
occasionally where the fit-up was not 
too good. 

An edge joint on Inconel (Fig. 
12) demonstrates the extremely 
smooth contour which can be ob- 
tained with straight polarity d-c. The 
weld joins a tube which is pressed 
into a flanged-up tube sheet to form 
part of a heat exchanger. 
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10—MAGNESIUM AIR DUCTS welded by inert-are a-c welder. Alter- LI—STAINLESS-STEEL aircraft ex- 
nating current offers marked advantages in welding of magnesium haust was welded by melting the flange 
In another d-c application, beer direct current to produce a vacuum. _ steel laminations were bent over anu 
barrels were welded out of 1/16-in. — tight joint between Fernico and steel — welded together. This work was done 
stainless sheet. Tight butt joints about 0.030 in. thick. at about 300 amp, straight polarity 
were made in this material at speeds d-c, using helium. Travel was at 
up to 50 ipm without addition of Coprer WELDED, Too about 43 ipm. 
filler metal, using helium and The early work on inert-are weld 
straight polarity. Copper can be welded with direct ing was disclosed in patents, now 
The concentrated heat of the inert- current, using either helium or argon. expired, issued in 1950 to Hobart 
arc permitted welding to be done There is some evidence that alternat- and Devers. Direct’ current was 
close to glass in the rectifier tube ing current may have advantages, applied in production welding dur- 
shown in Fig. 13. Edge welds join- at least for silicon-copper alloys, in ing the early vears of the war, and 


ing Fernico to steel are shown at the cleaning up the surface film and aluminum was successfully welded 
upper end and the middle of this thus permitting faster and cleaner without flux in 1943, In the vears 


tube. The black shiny surfaces are welds. which have passed, the inert-are 
glass. A similar application was an Fig. 14 shows the rotor of an in- process has demonstrated its poten 
edge weld on a radio tube base, duction motor. The copper squirrel- _ tialities as one of the most important 
made with a very few amperes of cage bars running through silicon- of all the welding processes. 





12—EDGE JOINT on Inconel dem- 13—FERNICO is joined to steel at 14—COPPER BARS of §squirrel- 
onstrates the smooth contour ob- upper end and middle of recti- cage motor were welded together, 
tained with straight polarity d-c fier tube. Shiny black is glass using helium and straight polarity 
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BROKEN flywheel with spokes that had to be welded back to hub and rim 


Shattered 


New processes of are cutting and low-heat cast-iron welding made it 


possible to repair the two-ton flywheel of a rock crusher. Job was 


done in the Hawaiian Islands, where there were no replacements 


BY RENE D. WASSERMAN 
President, Eutectic Welding Alloys Corp. 


N THE island of Molokai in the 

Hawaiian Islands, a construc- 
tion company recently contracted 
to supply the materials for build- 
ing new roads. Since the local 
company’s equipment wasn’t able to 
produce sufficient crushed stone be- 
fore the contract deadline, a rock 
crusher was ordered from the United 
States. It arrived in Honolulu right 
on schedule and was ferried over to 


Molokai by barge. 
14,000-LB SMASH 


A crane was moved into position 
to lift the crusher to a waiting trailer. 
The heavy machine lifted from the 
barge and was slowly swinging in 
over the shore when suddenly all of 
the good luck ended. The cable broke, 
precipitating 14,000 lb of cast iron 
and steel to the concrete pavement. 
Under the shattering impact, the 
two-ton flywheel broke into six 
pieces. The rim, fortunately, re- 
mained intact, but all six of the 
spokes and the hub were broken out. 
However, two spokes remained at- 


tached to the hub. 
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There wasn’t a replacement west 
of San Francisco. If the construction 
company waited for a new part to be 
procured and shipped, it would lose 
all chance of delivering the paving 
material on schedule. Repair of the 
flywheel was the only solution that 
would get the company out of the 
bad hole in which this unlucky acci- 


dent had left it. 
“CoLtp” WELDING ELECTRODE 


The broken parts were loaded back 
on the barge for immediate return 
to Honolulu for repair if repair could 
be made. An engineering firm well 
known in the Hawaiian capital was 
called in for consultation. At first, 
repair by brazing was discussed, but 
the idea was abandoned when an 
estimate was made of the time that 
would be required to build a pre- 
heating oven large enough to handle 
a 5-ft flywheel. Was there any other 
possible method? Yes, speculated 
the engineering firm, the broken 
parts might possibly be joined with- 
out preheat by using a new low-heat 
electrode. 





RIM AND HUB were positioned be- 


fore the other sections were placed 


Flywhee 


This rod was developed to weld 
cast iron without building an oven 
or otherwise preheating the base 
metal and is recommended by its 
manufacturer for repairs on heavy 
iron castings such as large turbines. 
pumps, impellers, mixers, automo- 
tive cylinder blocks, heads and ex- 
haust parts. It welds “cold”; i.e. at 
a heat far below the fusion tempera- 
ture of the cast iron. As a result. 
there is no dilution of weld metal nor 
formation of hard spots to compli- 
cate the machining of the weld and 
weld area. The low heat of applica- 
tion is said to lessen distortion and 
warping difficulties and avoid the 
dangers of cracking that complicate 
most procedures for fusion welding 
or brazing of cast iron. 

First, the rim and hub were placed 
in proper relative position, the rim 
being upheld by ropes while the hub 
was put on a shaft that could be 
rotated. A hydraulic jack was used 
to force the rim into position. Next, 
the spokes were hammered into place 
with sledges. The hydraulic jack 
aided in forcing the spokes. When 
the alignment was perfect, all of the 
pieces were tacked in position. 


Metat-Arc CuTTING 


Instead of the slow method of 
chipping out the breaks to bevel them 
for welding, the edges were veed 
with 3/16-in. electrodes. The elec- 
trode was one specially developed 
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HYDRAULIC JACK forces wheel rim into position. The 
hub is on a shaft and can be rotated during alignment 





SPOKES WERE FITTED into place by hammering them 
with sledges and with the aid of the hydraulic jack 


estored to Service 


for metal-are cutting and was em- 
ployed at a setting of 180 amp. 
straight polarity d-c. The rod was 
held at a very low angle to the cast- 
ing while it gouged out the break 
area. Because of the thickness of the 
sections, a deuble-vee preparation 
was made to permit the welding to 
be done from both sides. 

This cutting-electrode weld prep- 
aration also eliminated the necessity 
of careful cleaning. Oil or moisture 
in the weld area was dried out by 
the heat of the arc, which also burnt 
away the free carbon that usually 
coats a chipped or ground surface. 
fo insure a good bonding area, the 
weldor played the cutting arc back 
and forth over the surface after prep- 
aration was otherwise complete. 
This scouring caused the cast iron 
to pick up a considerable amount of 
steel from the metal electrode. When 
the slag was brushed away, a bright 
metallic surface was revealed—an 
ideal base for welding. 

The welding was done with 5/32- 
in. low-temperature electrodes, using 
120 amp, reverse polarity d-c to run 
short, small beads. Beads were 
peened, wire brushed and then al- 
lowed to cool. The are was carried 
on the weld metal at all times so that 
there was no fusion or puddling of 
the cast iron. The casting was never 
allowed to reach a heat where it 
showed color. 

Additional layers of metal were 
applied in wider beads with a weav- 


ing technique. The follow-up beads 
were applied with minimum pene- 
tration of the previous layer and 
were also peened and brushed. When 
completed, the dense, smooth welds 
required no finishing. 

The weldor was able to make all 
welds in the easiest position because 
the shaft mounting of the flywheel 
made it possible to rotate the work 
at will, 


REPAIRS SUCCESSFUL 


Careful inspection after welding 
was completed revealed that the fly- 
wheel was perfectly bonded and per- 
fectly true. A weld tensile strength 
of 50,00 psi guaranteed that the 
strength of the repaired sections 
would be even greater than before 
the accident. Furthermore, the low 
heat of the repair prevented grain 
growth or other weakening effects 
of high heat. 

The construction company was 
highly enthusiastic over the success- 
ful repair because every day saved 
meant money in the bank. The 
crusher was reassembled and rushed 
back to Molokai where it was put 
back to work immediately. It crushed 
sufficient rock to beat the delivery 
deadlines—a feat that never would 
have been possible without this 
triumph of modern welding! 

The entire repair required only 
70 Ib of welding electrodes and 40 
lb of cutting electrodes. Seventy 
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WELDED, the two-ton fivwheel is 
now ready to go back into service 


hours of labor were charged. Alto 
gether, the job was completed in one 
half the time and for less than half 
of the estimated cost of brazing—a 
saving of more than $3)! 

Not only did this repair succeed. 
but it was the only possible way in 
which the company could have beat 
the deadline. As it turned out, a 
replacement flywheel from the United 
States would never have arrived at 
all because of a shipping strike im- 
pending at the time of the accident. 

Yes, welding really proves its 
value when it comes to saving time 


and money on tough jobs. 


















I—HALF SHELL is shown on left, one of the completed formed from 20-gauge clean mild-steel sheet stock. Seam 


> tanks on the right. The two flanged halves of the tank are welding is done by a 200-kva seam welder, as shown below 
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2—LOADING the two half shells of tank in the fixture. 4—CAM AT BOTTOM of fixture controls the path of 


) Both clamping and welding are completely automatic travel. Air cylinder at top provides clamping pressure 
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3—WELDING WHEELS going around the small curve 5—HOW CAM GUIDES travel. Tank swivels around its 
at one of the four corners. The ends are longer curves center through a pin in the center of rotation of cam 
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anks to Push up Windows 


Next time you press a button and an auto window goes up, think of 


the ingenious welding fixture that had to be designed in order to 


make seam welding of the vacuum tank a wholly automatic operation 


Y OU press a button, and the car 
window moves up . . . or down. 
The pushbutton luxury feature re- 
placing the handle and crank for 
operating automobile windows is 
being included in a great many of 
today’s postwar car models. Electric 
motors, hydraulic-operated and vac- 
uum-operated mechanisms have all 
been called upon to move the win- 
dows for the benefit of lazy drivers 
and passengers. 

One of the improved methods 
makes use of the same vacuum ob- 
tained from the motor to operate 
the windshield wiper. Ordinarly, this 
would not allow the windows to be 
either raised or lowered unless the 
motor were running—which might 
prove a considerable inconvenience. 
Hence the manufacturer of the device 
was quick to develop a system wherein 
a steel vacuum tank permits the win- 
dows to function even though the 
motor has stopped. 


SEAM WELD HALF SHELLS 


In order to incorporate the luxury 
of pushbutton window control in 
cars of the moderate price range, it 
was necessary to devise means for 
mass production of the vacuum de- 
vice at a low cost. This meant many 
problems, including that of seam 
welding the steel tank storing the 
high vacuum. 

The tank is constructed of two 
flanged half shells (Fig. 1), each 
pressed from 20-gauge clean mild- 
steel sheet. The seam was required 
to be gastight with a minimum in- 
ternal pressure of 25 psi. There was 
no difficulty involved in securing 
such a weld; seam welders capable 
of welding the required gauges had 
been built during the war and oper- 
ated with conspicuous success in the 
Army ordnance shell container pro- 
gram. The tank could be welded, 
all right, but to seam weld it on a 
production basis was something else 
again. 

It was simply too costly to hire a 
skilled operator to guide the two 


half shells through the welding wheels 
by hand, though this is the common 
practice on similar jobs througho.t 
the automobile industry. ‘The manu- 
facturer wanted an automatic fixture 
that could be used in conjunction 
with a standard 200-kva seam welder. 
What he got is i‘lustrated on the 
opposite page. The automatic fixture 
shown in these photos has been nick- 
named the “Iron Man” because of 
its complete automatism. 

Any unskilled operator (either 
man or woman) can drop the two 
half shells in the fixture as shown in 
Fig. 2. The foot pedal is pressed, 
and the fixture clamps automatically. 
The upper and lower flanges are 
then seam welded together (Fig. 3) 
to make the gastight seal. A cam 
corresponding to the contour of the 
tank (see bottom of fixture in Fig. 
4) guides the straight and curved 
portions of the flange through the 
welding wheels. After the wheels 
have traveled around the entire tank, 
the clamps are released automatically, 
and the fixture is ready to be un- 
loaded. 

While one tank is being welded. 
the operator loads a second fixture 
of the same type attached to a second 
welder. After welding of the second 
tank has been started, he returns 
to the first machine, removes the 
welded tank and reloads the fixture. 
In this way continuous production 
is attained with but a single operator. 
Since the functions of welding 
machines and fixtures are entirely 
automatic, all that the operator has 
to do is to load the parts and take 
out the welded tanks. The two set- 
ups are placed close together to save 
unnecessary steps. 


180 Tanks PER Hour 


Normal welding speed is approxi- 
mately 70 in. per minute, tank periph- 
ery about 3845 in. Under these 
conditions, one operator with two 
machine set-ups can attain a pro- 
duction of 180 tanks an hour, allow- 
ing for loading and unloading time. 
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very tank is tested in a water 
tank with compressed air at 25 psi 
to comply with specifications, 

The shape of the cam is deter- 
mined by three factors, as shown in 
sketch (Fig. 5): 

(1) The welding of a straight line, 
corresponding to the two long sides 
of the tank. 

(2) The welding of a curve with 
a 2!5-in. radius, corresponding to the 
four corners of the tank. 

(3) The welding of a curve with 
a 9-in. radius, corresponding to the 
two short sides of the tank. 

It can be seen that the tank pe- 
riphery successively includesastraight 
line, a short curve, a long curve, a 
short curve, a straight line, a short 
curve, a long curve and a final short 
curve. To obtain this varied move- 
ment, the cam is guided by either a 
flat surface or by a small wheel with 
a radius equal to that of the cornet 
of the tank. The whole tank has to 
swivel around its center through a 
pin introduced at the proper moment 
in the center of rotation of the cam. 
The travel is regulated by a system 
of levers which take the various posi- 
tions required by the welding opera- 
tion. Power for moving of the tank 
and fixture is provided by the fric- 
tion of the welding wheels against 
the welding flange. The two shells 
are located by a stainless-steel fixture 
and held in place by a wooden block. 
powered by a pneumatic piston. 


WetpiInc Macuines 


The seam-welding machines being 
used for this operation are standard 
single-phase a-c seam welders rated 
200 kva at 50° duty cycle. Welding 
capacity is from two pieces of 0.025- 
in. stock up to and including two 
pieces of 0.093-in. clean mild steel 
or stainless steel. Each machine is 
capable of attaining a welding speed 
of 81 in. per minute on minimum 
thicknesses and 50 in. per minute on 
maximum. Throat depth is 24 in. 
when the wheels are arranged for 
circumferential welding. 18 in. when 
arranged for longitudinal welding. 
Welding stroke is 2 in. Maximum 
electrode pressure is 2,000 Ib at 90 
psi line pressure. 
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I—TURNTABLE and pedestal combination for welding 
diaphragm for a small steam turbine. Blade section is 
placed between inner and outer rings before clamping 


Handl 


Standard work-handling tools to speed automatic welding include 


welding positioners, turntables, turning rolls, pedestals, travel 


carriages (tractor and track), pipe and shaft rotating equipment 


BY HARRY J. BICHSEL 


Design Engineer, Westinghouse Electric Corp, 


preteen welding came to be 
used industrially between 1925 
and 1928. The first applications used 
bare (lightly coated) wire. Several 
schemes were employed for feeding 
the welding wire. One of these was 
an electromechanical device using a 
pair of motor-driven ratchets. One 
ratchet served to drive the welding 
wire down and the other to drive it 
up. The pawls were engaged with 
the ratchets by solenoids. This de- 
vice gave an intermittent feed and 
drove the welding wire into the arc 
in steps, thereby producing some va- 
riation in arc voltage. Consequently, 
this tvpe of welding head was re- 
placed with the gear motor type. 
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One of the first automatic wires 
was made with steel projections on 
the sides of the wire. The coating 
was applied between the projections 
so that the latter were not covered 
and could conduct the welding cur- 
rent into the wire core. About the 
same time, an attachment was intro- 
duced which used manual welding 
rods in an automatic head. This de- 
vice has become known as a “stick 
feed” attachment. 

Between 1933 and 1935 the “slit- 
ting head” and “taping head” were 
developed. The slitting head removes 
a narrow band of flux coating by 
means of a rotating cutter, and the 
welding current is conducted into the 


THE 


2—PEDESTAL-TYPE fixture for welding refrigerator 
compressors. Welding head is mounted on a horizontal 
arm. Holding fixture centers and clamps compressor body 


ing-Tools for 


welding core wire by spring-loaded 
fingers riding on the wire in the 
groove from which the coating has 
been removed. 

The taping head uses bare wire. 
The flux is applied to a cloth tape 
formed around the welding wire. A 
narrow slot is left through which 
spring-loaded contacts conduct the 
welding current to the welding wire. 

In 1935 the submerged-melt proc- 
ess using prefused flux came into 
prominence. This process has been a 
great boon to automatic are welding. 

In 1936 another type of heavily 
coated wire was developed. This wire 
had several small wires spirally 
wound around the core wire. Flux is 
deposited on the wires just deep 
enough so that the outside edges of 
the spiral wire are not covered. Thus 
the welding current can be conducted 
from the nozzle on the welding head 
through the spiral wires into the core 
wire. During the past several years, 
this type of wire has found increasing 
use on applications where bare-wire 
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3—TRACK-TYPE travel carriage for heavy-duty work. 
This carriage was designed to be used in conjunction 
with a special machined track, described in the text 


4—SHAFT-ROTATING equipment used to build up car 
wheels. The chuck is connected to a shaft extension to 
rotate the wheels under the automatic welding head 


r Automatic Welding 





welding does not produce sufficient 
strength or speed and where sub- 
merged-melt welding is not practi- 
cable because of the abrasive nature 
of the flux, small diameters in flat po- 
sition or because of irregular seams 
the operator must follow visually. 

The year 1941 saw the advent of 
inert-arc welding. While this is main- 
ly a manual process, it has been 
adapted to automatic operation on 
perfectly flat plates where no auto- 
matic control of are length is re- 
quired. Some progress has been made 
in automatic controls. 

The carbon-are process was intro- 
duced about 1930. Plates up to 34 in. 
thick can be welded by this method, 
which, however, is mainly used on 
light-gauge work where the edges of 
the joint can be flanged to make a 
weld without filler metal. 


SARE AND CoaTep WIRES 


Bare-wire welding is used to weld 
low-carbon and _ low-alloy _ steels, 


bronze and Everdur. The process is 
used mainly with direct current. Its 
principal applications are those where 
maximum weld strength and weld ap- 
pearance are not too important. Ex- 
amples are automobile spring seats, 
range boilers and headers for con- 
veyor rolls. Bare wire is also used 
when it is necessary to keep foreign 
material out of an assembly such as 
a refrigerator compressor; however, 
many jobs of this type are now being 
done with coated wire. 

The coated-wire process is charac- 
terized by medium welding speed, 
less surface oxidation than bare wire 
and better strength. Coatings have 
been developed which work satisfac- 
torily with either a-c or d-c. Though 
the cost of the wire is relatively high, 
the total welding cost may be less 
than with bare wire because of in- 
creased speed. Coated wire produces 
better penetration than can normally 
be obtained with bare wire, but pene- 
tration is less than with the sub- 
merged-melt process. Coated wire is 
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5—FIXTURE developed to weld 


spinner baskets of electric washers 
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finding an increasing application o: 
small tanks and pressure vessels. Re- 
frigerator compressors are an ex- 
ample of a good application. 


SUBMERGED-MELT WELDING 


The submerged-melt process is used 
mainly to weld mild steel and stain- 
less steels. This process is charac- 
terized by high welding speeds, little 
surface oxidation, low porosity, good 
physical properties, deep penetration 
and low welding cost. The flux used 
will work satisfactorily with either 
a-c or d-c. Because of the deep pene- 
tration characteristic of the process, 
submerged-melt requires 
good fit-up between the pieces to be 
joined. It also requires a back-up if 
100% penetration is specified for the 
welded joint. This process is used on 
flat butt welds, on non-positioned or 


welding 


positioned fillets and on lap joints. 
Some experimen‘al work has been 
done on horizontal butts. 


MECHANICAL LIMITATIONS 


Types of Seams: For the most part 
automatic welding is limited to circu- 
lar and straight-line seams. Some ir- 
regular seams have been welded by 
using a pantograph-type machine 
with a tracing head similar to that 
used for flame-cutting. Even with 
this equipment, however, it is prac- 
ticable to make only flat butt welds 


6—BACK TUB WELDER welds the inside 
joint between the bearing hub and tub 





because it is very difficult to rotate 
the head and tilt the welding nozzle 
when the head goes around a cornet 
as would be necessary on a fillet weld. 
Each piece must be an exact dupli- 
cate and must be positioned exactly 
with respect to the pattern. 

In some other applications, a fol- 
lower has been attached to the weld- 
ing nozzle. The nozzle is_ either 
spring-loaded or held manually 
against the work so that the work 
itself serves as a guide. It is quite ob- 
vious that it is impossible to follow a 
joint that deviates sharply from a 
straight line with this type of ar- 
rangement, 

Machines have been built in the 
past to weld square tanks with 
rounded corners or to weld oval 
tanks. This was accomplished by 
means of cams and arms arranged to 
move the workpiece under a head at 
a uniform rate of speed and in such 
a manner as to keep the welding wire 
directed into the center of the joint 
to be welded. 

Rigidity: The success or failure of 
some welds may hinge on keeping the 
electrode within 1/64 to 1/32 in. 
from the center of the joint. This 
means that the work-handling tool 
must be a precision piece of equip- 
ment; it must be rigid and free from 
vibration. Many people will ask why 
the tool is so heavy. The answer is to 
reduce deflection and decrease vibra- 
tion. Some joints can be welded sat- 


7—MANDREL for welding electric motor frames has four lands to size 


ID of the frame. A holder provides copper back-up for welding 


isfactorily by hanging the head on a 
pedestal made up of several pieces of 


3 or 4 in. pipe. Other joints can be 


welded in production only if a very 
rigid and precision work-handling 
tool is used. 

Joint Design: Some of the joints 
which can be welded automatically 
are: square butts in plates up to 14 
in. thick, V and double-V butts, 
U-groove and J-groove joints; fillets 
of the positioned and non-positioned 
type; and lap joints. 

The joint design must tie in with 
the welding process used and must 
conform to any codes which the 
welded joint must meet. In some 
cases, as much as a month’s labora- 
tory work is necessary to develop a 
joint which can be welded success- 
fully in production. 


Metuops OF BACKING 


It is necessary to use some type of 
backing if 100% penetration is de- 
sired in a welded joint. There are 
three or four types of backing which 
can be used: 

(1) Copper back-up. With this 
type of backing, it is usually neces- 
sary to machine a small groove ap- 
proximately 1/32 to 1/16 in. deep by 
1. in. wide directly behind the joint 
to be welded. 

(2) A back-up of flux. In this 
case the flux must be brought into in- 
timate contact with the back of the 
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8—WELDING HEAD is mounted on front 
slide, moved up or down by air cylinder 


joint if satisfactory results are to be 
obtained (submerged-melt welding). 

(3) Self backing can also be used if 
the workpiece and the code will allow 
it. If the material is steel, self back- 
ing can be obtained by tacking a bar 
of steel to the back of the joint. It’s 
sometimes possible to design a lip on 
one of the pieces to be welded to 
serve as the back-up. 

(4) Several of manual 
welding may serve as a backing for 
the submerged-melt process. 


passes 


STANDARD HANDLING TOOLS 


A number of standard work-han- 
dling tools are available. For some 
applications, it is very practical to 
build an automatic welding machine 
by using certain combinations of the 
following standard tools: 

1. Welding positioners and turn- 
tables; 

2. Turning rolls; 

3. Pedestals; 

1. Travel carriages (tractor, track 
and beam types) ; 

5. Shaft and pipe rotating equip- 
ment. 


TURNTABLES AND POSITIONERS 


Fig. 1 shows a combination of 
standard tools being used to weld a 
turbine diaphragm. Equipment con- 
sists of a turntable, a pedestal, a fix- 
ture for holding the pieces together 
and the automatic welding head. The 
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fixtures, control equipment and_ the 
welding transformer are mounted on 
a single bedplate. 

Care should be taken to select the 
proper positioning equipment for 
automatic welding. 
contain features which are undesir- 
though 


Some positioners 


able for automatic welding. 
not in the least objectionable for 
manual welding. For example. a po- 
sitioner used for automatic welding 
should have as little backlash in the 
drive and the gear system as possible. 
Backlash will cause the table to be 
slow in starting and this may result 
in weld metal piling up or even burn- 
ing through thin material. Also, if 
backlash is present in the system, the 
table will coast upon stopping. and 
the crater at the end of the weld 
cannot be successfully filled. 

Some provision is required on po- 
sitioners for conducting current to 
the rotating table. In some cases, it 
is permissible to attach the welding 
ground lead to the frame of the po- 
sitioner and allow the welding cur- 
rent to flow through the bearings of 
the rotating table. However, bearing 
manufacturers say, this is detrimental 
to the life of the bearings. Also the 
resistance of the current path through 
the bearing may vary. and this will 
cause variations in the welding ar 
With welding currents of 
more than 500 amp, it becomes al- 
most a necessity to use a good cur- 
rent collector that will conduct the 
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9—TWIN-HEAD machine designed to weld axle housings of automo- 
biles. Heads travel on carriages on a gantry above the housing assembly 


welding current directly to the shaft 
on which the rotating table is sup 


ported. 
PEDESTALS 


In most applications, the pedestal 
should be as rigid as is & onomically 
feasible to build. A pedestal arm of 
approximately 4 to 5 ft will do a large 
number of small automatic welding 
jobs. A pedestal with a vertical col- 
umn of approximately 7 ft overall 
height will likewise fill the bill for a 
great many welding jobs. The pedes- 
tal allows the welding head to be 
raised or lowered in a vertical plane 
approximately 3 to 4 ft, depending 
on the height of the vertical column. 
The head can be moved horizontally 
along the length of the pedestal arm. 
In same cases. the vertical movement 
of the head is motor-driven. In other 
cases, a manual operation is satisfac- 
torv: usually the horizontal move- 
ment of the head is accomplished 
manually. The vertical column is 
mounted in a boot on a thrust bearing 
so that when the clamp at the top of 
the boot is unlocked, the pedestal arm 
can be swung through 3600 deg in a 
horizontal plane. 


TRAVEL CARRIAGE 
Travel carriages may be tractor- 


type, track-type or beam-type car- 
riages. Tractor carriages are widely 
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used for shipboard welding, wher 
long seams must be welded in place 
on the deck of a ship. Track and 
beam carriages are commonly used 
on work-handling machines where the 
work is brought to the machine in 
stead of the machine being taken to 
the work. 

Fig. 3 shows a heavy-duty track- 
type of travel carriage, which con- 
sists essentially of four wheels, a 
framework, a drive unit, a vertical 
and horizontal adjusting mechanism 
for head movement several inches in 
the vertical and horizontal plane, a 
bracket for mounting the wire reel 
and the operator’s panel. This car- 
riage is designed to be used in con- 
junction with a special track, one rail 
of which is machined to an inverted 
V and the other to a semicircular 
surface. Two wheels along the front 
of the carriage ride on the V-track, 
and two flat wheels along the back of 
the carriage ride on the round track. 
With this type of track design, dirt 
particles will not collect on the track 
to interfere with the operation of the 
travel carriage. 

Several different types of drives 
are used in this carriage. When one 
type of variable-speed mechanical 
drive is used, a speed range of 0 to 
225 ipm is attainable. When equipped 
with an electronic drive, the travel 
carriage will give a speed range of 
20 to 1, which can be attained with 
welding speeds of either 5 to 100 ipm 
or 10 to 200 ipm. Dynamic braking 
is obtainable with the electronic drive, 
enabling the carriage to be stopped 
very quickly and precisely at the end 
of the weld. 


SHAFT-ROTATING EQUIPMENT 


A number of automatic welding 
heads are being used to build up car 
wheels. The shaft-rotating equipment 
shown in Fig. 4 is ideally suited to 
turning the shafts on which the wheels 
are located. The shaft is mounted on 
two open-faced pedestal bearings, and 
the chuck on the rotating equipment 
is connected to a shaft extension to 
rotate the wheels under the welding 
head. 


SPECIAL HANDLING TOOLS 


Special work-handling tools de- 
signed solely to weld specific assem- 
blies are economical when the assem- 
bly to be welded is in high produc- 
tion. 
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Fig. 2 shows the work-handling 
tool used to weld covers to the bodies 
of the hermetic compressors of West- 
inghouse household refrigerators. It 
consists of a pedestal with a horizon- 
tal arm on which the welding head is 
mounted. The holding fixture is de- 
signed to receive the compressor 
body, center it and clamp it into posi- 
tion. Centering and clamping are ac- 
complished by means of the three- 
jawed chuck, operated by the hand 
lever shown at the right. 


WELDERS FOR WASHERS 


Specially designed automatic weld- 
ing machines are being used in the 
fabrication of automatic washing ma- 
chines (Laundromat). The parts be- 
ing welded are the spinner, in which 
the clothes are revolved for washing, 
the back tub, which surrounds the 
spinner basket, and the automatic 
gear-changing transmission used in 
the drive of the Laundromat. Sep- 
arate machines are used for each of 
these different operations. 

Fig. 5 shows a rotating table devel- 
oped to weld the spinner baskets. The 
head and holddown fixture are low- 
ered to hold the spinner down on the 
table and to bring the head nozzle 
into position for welding. Then a 
copper back-up is moved up into con- 
tact with the inside of the spinner by 
means of an air cylinder and a shaft 
running concentrically with the drive 
shaft on the table. 

Machine in Fig. 5 is used to weld 
the threaded hub (into which the 
drive shaft is screwed) to the bottom 
of the spinner basket. Still another 
machine welds the diaphragm to the 
bottom of the spinner basket. Both 
of these machines employ a rotating 
table and a copper back-up. The 
spinner basket is loaded over the cop- 
per back-up onto the face of the ro- 
tating table. 

Bare-wire welding is used on the 
hub; submerged-melt on the dia- 
phragm. The material is 0.062-in. 
enameling iron. The welding speed 
on the hub is 20 ipm,.and speed is 
100 ipm on the diaphragm. With two 
machines on each of the operations, 
productions of 1,100 to 1,200 per day 
were attained at the height of pro- 
duction. 

Fig. 6 shows the back tub welder, 
used to weld the bearing hub to the 
tub stamping of the washer. This 
particular machine is shown welding 
the inside joint. A similar machine 
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welds the outside of the hub. Bare 
wire welding is used for these weldin 
operations. The material is 0.037 in 
enameling iron, and the hub has 
wall thickness of approximately |, 
in. The welding speed is 30 ipm. 


ELectric Motor MANUFACTURE 


In the manufacture of electric mo 
tors rated at from 1 to 15 horsepower. 
the motor frames are rolled-stee| 
rings and an automatic are welder is 
used to make the longitudinal joint 
in the frame. The machine for a 
complishing this weld (Fig. 7) con 
sists of a mandrel with four lands 
which size the inside diameter of the 
frame. The mandrel is also equipped 
with a holder for a copper back-up 
lying underneath the joint to be 
welded. 

The unwelded frame is placed be- 
tween two arms actuated by a hy- 
draulic cylinder and is pulled onto 
the mandrel by these arms. The 
frame is then clamped around the 
mandrel by four jaws operated by 
large air cylinders. Hinged dams are 
positioned on each side of the frame 
to contain the flux. 

After the welding operation is com- 
pleted, the excess flux is removed by 
means of a flexible suction hose op- 
erated by a vacuum unit. The welded 
frame is removed from the fixture by 
means of the hydraulically operated 
arms. Starting and run-off steel tabs 
are broken from the frame with a 
hammer, and the frame ring is placed 
in a chute for delivery to the foot 
welder. 

The foot welding fixture is quite 
similar to the frame fixture in that it 
consists of a four-bar expanding 
mandrel. The motor foot is located 
in the fixture by means of four 
shoulder pins. The frame ring is then 
placed on the four-bar expanding 
mandrel, The weld is started approx- 
imately 44 in. from the end of the 
joint and is stopped 4 in. from the 
other end of the joint. Flux for the 
submerged-melt welding is fed into 
the hand-positioned sheet-metal band. 
After the foot has been welded on one 
side, the fixture is rotated 180 deg by 
means of an air cylinder to bring the 
second side of the foot into position 
for welding. When the second weld 
has been made, the fixture is returned 
to the original position. 

Special automatic welding ma- 
chines have been developed for weld- 
ing small circular assemblies such as 
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Get Accurate Even 
Gas Pressure 


FOR EVERY WELDING NEED 


REGULATORS 


R22 Gasweld Regulator illustrated above is adapted 
for heavy duty cutting and welding where volume 
gas fiow is needed. 


: , For every welding or cutting need there is ao Gasweld 

Delivery of accurate, even gas pressure is a Regulotor that will do the job, both single end dev- 
é i Re e stage. 

“most-liked”’ feature of famous ‘““Gasweld 

Regulators .. .engineered for and adaptable 


; j These Features Help Make Your Gasweld 
to every welding and cutting need. 


Regulators Long-Lived, Dependable, Accurate 
Whether your needs call for regulators for 
light, portable equipment or for daily use — 
under heavy field conditions, you'll find 
the answer with ““Gasweld.” Simple con- 
struction, long life, trouble free operation, 
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ease of repair, plus their capability of fine Forged Bonne! - 
adjustment and to maintain accurately any ee 
desired pressure make ‘‘Gasweld”’ the choice asia 


of on-the-job welders. 
Nickel Silver 
Diaphrogm 













“Gasweld” Regulators for welding and ae - 
cutting are available for use with oxygen, 7 3 —~ 
acetylene, hydrogen, propane and other aia ; Forged Body 
petroleum fuel gases. Cytinder Stem Bronze Spring 


Inlet Chamber 


Write for illustrated booklet and 
prices. 





Rnderwriters 
Laboratories 


REEXAMINATION 
WALL CHEMICALS DIVISION 


ee ee i ee Oe ee ee ee ee eee 
3110 South Kedzie Avenue, Chicago 23, Illinois 


Gesweld Reguictors hove been ap- 
proved by Underwriters’ Laborotories 











IN CANADA: Wall Chemicals Canadian Corporation « Montreal «¢ Toronto * Windsor 
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NOW -Nylon Eyecups 





for Safety Goggles 


Greater Comfort 
Greater Vision 
Greater Strength 


Style L1 


Nylon cups fitted with WILLSON- 
WELp* lenses for gas welding. 
Indirect ventilation reduces flash > 
and glare hazard. 





Style L2 


Nylon cups fitted with WILLSoN 
Super-Tough* lenses for chip- 
ping, snagging and other heavy 
duty operations. Cups are well 
ventilated to reduce fogging. 9 





For the protection of your workers’ eyes—and your profits, 
WILLSON offers this new development in safety goggles. Eye- 
cups of NyLon combine unusual strength with exceptionally 
wide vision. Yet they are lighter than other heavy duty 
goggles, contributing to comfort which is a must in getting 
safety equipment worn. 


Extra wide vision is provided by the triangular lens shape, 
an exclusive WILLSON feature. The adjustable nose bridge and 
rolled edges of the eyecups assure good fit around the eyes while 


the adjustable elastic headband is adaptable to all head sizes. | 





A = WN For full information on these goggles or other 
CHAO eye and respiratory protective equipment, get 

5 in touch with your nearest Willson distributor 
L § ’ IN or write us direct 


“Established 1870" 








w 





WILLSON PRODUCTS, INC., 227 WASHINGTON STREET, READING, PENNA. 


e 
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— ; 
| vibration dampers for automo)ih 


crankshafts. One of these dampers 


is designed in a doughnutlike ring 
with an S-shaped cross-section, ‘The 
inner leg of the “S” is welded to ag 
hub at the top and bottom. A flat 
disc is welded to the outer open side 
of the “S” to make an enclosure jy 
which the damper rings and viscous 


fluid are contained. : 


W corns Visration DAMPERS 


Constrvction of the machines used 
to make these four welds (Fiz. 8) 
is very similar in appearance to a r 
sistance welder. The machine con 
sists of a frame with a large-slide on 
the front to which the head is mount. 
ed. The slide is operated in a veriical 
plane by an air cylinder at the top of 
| the machine. The work is loaded onto 
a fixture mounted on the turntable 
directly below the head. The sub- 
merged-melt process is used, and the 
machine is designed to be completels 
automatic with the exception of load. 
ing and unloading. When the work- 
piece is loaded into the fixture. the 
operator presses the start button and 
the following sequence of operations 
takes place automatically: 


(1) The head is lowered into 
welding position and the holddown 
force is exerted upon the workpiece 
| by means of a spring-loaded fixture 

attached to the vertical slide. 


(2) The welding wire inches 
toward the work until it comes into 
contact with it. 

(3) The flux is deposited around 
the welding wire and over the joint 
to be welded by an air-operated slide 
valve. 

(4) After a short time delay, the 
welding power is turned on, the ar 
strikes and the turntable begins to 
revolve automatically. 

(5) A flux scraper removes the 
flux as the weld progresses so that a 
sound overlap can be made at the end 
of the weld. 

(6) The finish of the weld over- 
laps the beginning by an amount ad- 
| justable by means of overlap gears 

located underre>th the turntable. 

(7) The weld stops, the flux shuts 
off, and the head raises. 

(8) The operator removes the 


workpiece from the machine and 

places it in a skid for removal to the 
inspection station. 

This job is very critical from the 

| standpoint of holding the welding 

electrode exactly on the seam. In 
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THE 


New core 
New flux 
New pe 
New deg 


WELDS HIGH-PHOSPHORUS 
CASTINGS! 

Now you can lick those tough jobs. 
Ni-Rod “55”* makes satisfactory welds 
in cast iron containing as much as 
0.65% phosphorus. 





WELDS HEAVY SECTIONS! 

Hard to weld heavy-section jobs will be 
easier now with Ni-Rod “55”. 
Improved core and improved flux give 
improved performance. 





SELDOM NEEDS PRE-HEATING! 
With Ni-Rod ‘55” in your electrode 
clamp, time consuming heat-ups 

are rarely required. 





MAKES MACHINABLE WELDS! 
Ni-Rod “55” gives smooth, 

readily-machinable weld deposits. 
No special cutting tools required! 


WELDS ARE SOUND, CRACK-FREE, 
NON-POROUS! 

Where dependable high-strength welds 
are a must, Ni-Rod “55” won't let you 
down. Use it for repairing machine 
frames, working parts, cylinder blocks. 


GIVES A CLOSE COLOR MATCH! 
If finished appearance is important, 
call for Ni-Rod ‘55’. The deposit is a 


good match for most grades of gray iron. 


OF SERVICE 





THE. 
67 W 
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WELDS CAST IRON TO STEEL! 


‘ Whenever the blue print calls for 
>| » assembling cast iron to steel... 
= Ni-Rod “55” will do the job reliably 
and efficiently. 


WORKS ON BOTH AC AND DC! 
aay No current problem, here. Ni-Rod 55” 
d can be used with your present shop 
equipment...and you can use it with 
your portable equipment. 


GIVES STABLE ARC IN ALL 
POSITIONS! 

Up, down, laterally ... you can put 
Ni-Rod “55” to work in cramped quarters 


without fear of failures. 


ag'? 1S EASY TO USE! 
“easy” is the word! With Ni-Rod 


« 5 ee 
“55” you get easy slag removal, 


excellent “wash”, smooth bead contour, 
quick strikes . 
an expert. 


..even if you are not 


Quickest way to find out more about Ni-Rod “55” is to 
try it...try it on those tough jobs you couldn't weld 
with other rods. See for yourself that Ni-Rod 55” is 
all new, and better than ever! 

Your nearest distributor stocks Ni-Rod "55" in 3 32”, 
1 8”, 5 32”, and 3 16”. Order a five-pound package 
today. 


Send for the new folder announcing Ni-Rod “55” 






*Reg. U. 8. Pat. OF 


NI-ROD DISTRIBUTORS 
Alloy Metal Sales, Led Pacific Metals Company, Led. 
Robert W . Bartram, Led. Steel Sales Corporation 
Eagle Metals Company Whitehead Metal Products 
Metal Goods Corporation Company, Inc 
J. M. Tull Metal & Wilkinson Company, Ltd. 
Supply Company Williams and Company 
Metal & Thermit Corporetion 
Notional Cylinder Gas Company—Hollup Corporetion 
















A New ™ 
ADVANCE 


IN WELDING TIP CLEANERS 




















. NO MORE 
oe: BROKEN CLEANERS 


5: | Positively 
ig: > GUARANTEED 
2, AGAINST BREAKAGE 





12 
SIZES IN A 
HANDY 
Marve 
CASE 






> Cleaning ridges running horizontally around cleaner 
ic (as in old type Thermo cleaners) make easy break 
C points. The new Thermo Spiral cleaners eliminate 
tS.) this. Any broken Thermo Spiral Cleaner will be 
2 : replaced free. 


‘ BIG SAVING IN TIP REPLACEMENT 


When a cleaner breaks off in a tip, replacement is 

usually required. If a Thermo Spiral Cleaner is 
jammed in a tip and broken, send us the broken 
cleaner. Any Thermo dealer WILL REPLACE CLEANER 
FREE OF CHARGE. 


BETTER PERFORMANCE 


Left hand spiral cleaning ridges with rounded edges 
allow carbon and slag to be removed without load- 
ing between ridges and scratching or enlarging the 
orifice. Result is the same clean, straight flame that 
comes from a new tip. 


THERMACOTE COMPANY 


Newark 

























Chicago Los Angeles Portland 


some cases, a small deviation of th 
welding wire from the centerline , 
the weld will cause the edge 
damper to be burned away. 





close-fitting nozzles are used on th 
| machine, and the nozzle is locked jy 
| place by means of a bracket exten¢ 
| ing from the vertical slide. 


Auto AxLe HowusIncs 











The machine shown in Fig. 9 wa 
installed at the Utica plant of th 
Bossert Co. to weld the rear axk 
The 
axle housing assembly consists oj 
three parts: upper housing half, lowe: 
housing half and cover. The tw 
housing halves are assembled around 
the cover on a table in a hand fixture 
and are transported to the welding 
machine manually. Seven sets off 
clamps operated by air cylinder} 
through toggle mechanisms hold the 
housing assembly for welding. Theff 
housing is centered by a bowl fixture 
in the center of the machine. The 
bowl fixture is moved manuall; 
toward the front of the machine until 
the housing comes in contact with the 
stationary clamps. Air pressure is 
then applied and rear clamps move 
forward, bringing the two housing 
halves together under high pressures. | 

Housing material is 5/32 in. Sub- |) 
merged-melt welding is used to obtain | 
70% penetration at a welding speed | 
of approximately 80 ipm. Welding 
heads are mounted on two carriages 
traveling on a gantry above the axle 
housing. For loading, the gantry 
moves back so that the heads are out 
of the way. After the housing has 
been loaded, the gantry is moved for- 
ward by air cylinders until it comes 
in contact with the adjustable stops. 
The carriage travel is designed to 
start the welds at the center of the § 
banjo and progress outward toward 
the outside ends of the axle housing. 
When the end of the housing is §™ 
reached, the welds are stopped by 
means of limit switches, and the car- 
riages automatically return to the cen-  ° 
ter position to begin their next welds. f “ 



































housings of automobiles. reat 
















> * ° V 
Distributor Appointed , 
Viracinta Welding Co., Charleston, W. Va.. ' 
has been appointed a distributor for H: 
bart Brothers Co., Troy, O. The full line : 
of equipment will be carried, includin ( 





d-c and a-c welders, accessories and ele: 
trodes. 

W. A. Rice is manager of the We: 
Virginia firm, which was founded by h 
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father, the late V. S. Rice, in 1917. 
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The new Airco 800 Torch is designed 
for tough, heavy-duty jobs. As shown 
in the illustration, the torch operates 
with a complete range of welding tips 
(with or without individual mixers) as 
well as heating, brazing and a variety 
of tips for other uses. No other torch 
can offer this wide operating range. 
The torch head is of durable, long- 
wearing monel metal; thus fewer torch 
head replacements, and lower mainte- 
nance costs result. The general design 
of the new Airco 800, plus flexible 1/4” 


With the addition of a cutting attach- 
ment, the Airco 800 is easily converted 
to handle general shop cutting work. 

if you would like more information about 
this torch, or a FREE demonstration right in 
your own shop, address Dept. AM-8471, 
Air Reduction, 60 East 42nd Street, 
New York 17, N. Y. In Texas: Mag- 
nolia Airco Gas Products Company, 
Houston 1, Texas. On West Coast: Air 
Reduction Pacific Company, San Fran- 
cisco 4, California. 





or 5/16” I.D. hose, assures perfect bal- ==) = 
ance and ease of manipulation . . . low- AIRCO AIR REDUCT id a 
ered operator fatigue. Offices in All Principal Cities 


Headquarters for Oxygen, Acetylene and Other Gases .. . Carbide . . . Gas Welding and Cutting Machines, Apparates and Supplies . . . Arc Welders, Electrodes and Accessories 
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Seats eK ee: 








VINIVire 


Trade-Mark 


“Heliarc” welding a stainless steel water tank for use in rail- 
road passenger coach. Welds will need no further finishing. 


D Get your copy NOW! 


Lse Stainless Steel 
C HELIARG Welding 








Suriteh to this 
Combination 
and Save Money 


Build Sales Appeal with 
Stainless Steel 


Get Clean, Fast Welding 








Cut Finishing Costs to the Bone 


Switch to the “Heliare” process for welding 
stainless steel. Welding is fast, distortion is 
low, and there is no spatter with the “Heliare” 
process. No flux is used and you save clean- 


ing costs. The welds are so smooth that many 


articles need no grinding or finishing at all. 


Switch to stainless steel for your other 
products too. They will have added strength, 


longer life, freedom from corrosion and better 


appearance. You build sales appeal into your | 


product when you weld stainless steel with | 


“Heliare” equipment. 

Get your free copy of the 24 page booklet. 
“Heliare Welding” that tells about this clean. 
fast, worry-free process. Just fill out the 
coupon and we'll send your copy of the book- 


let without obligation. 


The word “Heliarc” is a registered trade-mark of 
The Linde Air Products Company 











The Linde Air Products Company 
30 East 42nd Street, Room 1402 
New York 17, N. Y. 


Gentlemen: Please send me your 24 page booklet 


tells about ‘Heliarc’”’ welding. 


OEE RECO EC ee 


a ee eee 


Street Address... 
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More Wear 
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bigger Sales 
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if the product you make is wearing out too fast in normal use . . . 
Stoody hard-facing alloys may be the answer to longer life, better service, 
increased customer acceptance and hence MORE SALES! 

Manufacturers of such products as scraper blades and end plates, 
tool joints used in oil drilling operations, coal augers and conveyers, have 
proved that automatic hard-facing provides two to five times the service 
life afforded by costly alloy steels! 


Automatic hard-facing is fast; the deposit is smooth, 
clean and uniform; hard-facing permits the use of less costly 
base steels, since the abrasive action is taken by the hard 
metal itself. 


NOW is a good time to start the wheels turning. At your re- 
quest our engineering staff will be glad to offer detailed 
information relating to your own specific operations. There 
will, of course, be no obligation. 


I ; h ‘biliti a a ey ee Consult your local Stoody distributor or write to... 
nvestigate the possibilities of Stoody alloys in ye 





own manufacturing process. Find out how easy it now is to 
make a far better product at a negligible increase in cost. 
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STOODY COMPANY 
11941 EAST SLAUSON AVENUE, WHITTIER, CALIFORNIA 
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Courtesy 


Aluminum Spools Welded 


@ THONG, lightweight aluminum spools for 
packaging wire and textile fibers are 
being inert-arc welded with a mechanized 
set-up by Acrometal Products, Inc., Min- 
neapolis. Two arc torches are employed 
to. make simultaneous circumferential 
welds on each spool (see left picture), 
joining flanged end pieces 6 in. in diam- 
eter to a center tube 4 in. in diameter. 

Welding operations are semiautomatic. 
An air cylinder holds the end pieces and 
center tube in position for welding. After 
operator has loaded the jig, he pushes the 
contrel button to start the welding cycle. 
The jig turns the spool at a constant speed, 
and the welding current is shut off auto- 
matically when welds are completed. Ar- 
gen is allowed to flow for a few seconds 
after the arc is stopped in order to allow 
the tungsten electrodes to cool without 
oxidizing; then it too is shut off. 

Component parts of the spools are 
mounted in the jig, welded and dismounted 
in about 40 seconds. Actual welding time 
is 32 to 35 seconds. Two 300-amp a-c trans- 
formers with built-in high frequency supply 
the welding current at approximately 160 
amp. The tungsten electrodes are 1% in. 
in diameter, and the argon flow is 8 liters 
per minute. Material of which the spools 
are fabricated is type 52 SO aluminum, 
0.903 in. thick. 

The aluminum spools have proved to be 
both lighter and stronger than former 
spools made of wood or metal parts joined 
mechanically. 


Skids for Heavy Work 


@ THEL-RAIL floor skids covering a total 
floor area of 7,992 sq ft have been in- 
stalled in the structural shop of Dravo 
Corp., Pittsburgh, in order to provide an 
accurately leveled foundation for the weld- 
ed assembly of steel sections of towboats, 
barges and other marine equipment. 


54 


on the job 








The Linde Air Products Co 
MECHANIZED INERT-ARC set-up for welding end flanges to tubing 
to make aluminum spools for the packaging of wire and textile fibers 


The skids were made by setting standard 
60-lb rails of structural quality in pairs 


on a concrete base. These were leveled 


to the elevation of the existing floor by. 


means of anchor bolts and leveling shims. 
The space between pairs of rails was filled 
with concrete to %4 in. below the tops of 
the rails. Open channels were left between 
members of a pair, and clean-out pans were 
welded to the end of each pair for clean- 
ing out the refuse collecting between the 
two rails. A wood block fits into each 
clean-out pan when it is not in service. 

Increased efficiency resulting from these 
floor skids will amortize the cost of in- 
stallation in a little over two years, accord- 
ing to Dravo’s methods engineering de- 
partment. Not only do the steel-rail grids 
provide a firm foundation for heavy struc- 
tural work, but they also act as a tool for 
leveling and squaring sections under con- 
struction, Steel beams formerly used for 
this type of work had to set, leveled and 
shimmed for each new job, all of which 
labor has been eliminated by the concrete- 
embedded rails. Time is also saved in the 
final assembly in the shipyard. 





Courtesy A. O. Smith Corp. research division 
BROKEN DIE for riveting Pontiac crossbars 
was prepared by beveling a double V-groove 
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CONCRETE-EMBEDDED floor skids of railroad rails provide a firm 


and level foundation for fabricating sections of towboats and barges 





Courtesy Dravo Corp 


Repair Riveting Die 
A srvenine die for a bracket on one of 


the Pontiac frame crossbars broke in 





production. A spare die was immediately 
set in its place, but it, too, broke in a 
similar manner after only a few units had 
been riveted. Production was stopped. 
About 5,000 more crossbars were needed 
to complete the rush order for 1949 model 
frames, and the deadline was only a few 
days off. 

The Pontiac production lines were not 
shut down, however, for lack of these frame 
crossbars: The welding research personnel 
of A. O. Smith Corp., Milwaukee, repaired 
one of the broken dies by metal-are weld- 
ing in about four hours. Cost of restoring 
the broken die, including finish grinding, 
amounted to a total of about $30. The 
replacement cost of a new die would have 
been over $250, and production of the 
badly needed frame crossbars would have 
been delayed over a week. 





The material of the die was a 4 to 6% 
chrome-alloy tool steel, necessitating spe- 
cial repair welding procedure. The broken 
pieces were beveled to obtain a double V- 
groove (see picture at bottom of center 
column), and held in proper alignment by 
clamps. The die was preheated to 300- 
350 F and welded with 3/16-in. ferritic 
electrodes. Metal was deposited in alter- 
nate layers on each side of the prepared 
groove. Expert weldors carefully followed 





the prescribed sequence. After all welding 
was completed, the die was placed in an 
electric furnace at 600 F and held for two 
hours at that temperature. It was then 
given normal air cooling. No misalign- 
ment nor distortion was evident. The weld 
reinforcements were ground off, and the 
die was replaced in the press to allow pro- 
duction to be resumed. 


After the repaired die had riveted sev- 
eral thousand crossbars, it was examined 
for signs of wear or checking. Neither was 
disclosed: the die seemed to be satisfactory 
for many more thousands of pieces. 
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pCO Wekes Seam-Welder Sha 
Last Longer on High-Pressure Jobs 

















Courtesy Eutectic 


Welding 
HERRINGBONE PINION indicated by arrow 


received a brand-new set of 16 bronze teeth 


Alloys Corp. 


Plant Shutdown Averted 


A nw AKRON rubber plant avoided a tie-up 
£% in rubber production that would have 
cost thousands of dollars by rebuilding a 





— reduces welding and 
forming costs on aluminum, 
stainless steel, tubing, etc. 




















Outer Sleeve — 
Ampcoloy 97 or 95 


Roller or Sleeve 


broken gear. This plant uses a 150-hp @ Bearings — 
motor to drive four rubber mills through Ampcoloy 86 
Cors speed-reduction gears. Recently, one of , - 
firm the herringbone pinions broke a tooth. * ations 0 li 95 alley 
_ A new part could not be delivered in less P v 
than 30 days—much too long. There was Shaft — 
no way out of it; the 10-in.-wide pinion | @ Ampcoloy 
had to be rebuilt. It wasn’t a question of 95 or 97 
1e of rebuilding just one tooth but of 16—for 
ce ir efficient operation all of the teeth had to | 
ately be of the same metal. Hence the first step | 
in a was to send the pinion to the machine shop 
had and cut it down to below the roots of the 
yped teeth, | 
eded To withstand the conditions that had | 
iodel caused the failure, a strong, tough and | * e 
few hard alloy would have to be used for the triples shaft life a 
new teeth. This alloy had to be readily 
not machinable, and the application heat had 
rame to be low in order to avoid distortion. A TS ° Idi COSTS 
nnel flux-coated bronze rod bonding at 1,000- | CU resistance-we ing 
sired 1,200 F was selected. 
seld The pinion was carefully cleaned and : . 
ring fluxed with a patented flux that melts at | Proved by Savings in maintenance 
Re the exact time to apply the filler metal. | e ° e 
The With the flame cone about % in. from the | and downtime “oa Indiana Plant 
have metal, a welding torch adjusted to a — Ampco Metal sleeves and bearings give this shaft the guts to 
the tral flame was kept in constant motion : , eid eden 
have over the starting point until the flux take the heavy punishment of forming and welding in one 
mehed. The welder then melted drop high-pressure operation. Analyze your own jobs — see how durable 
eer from a 3 16-in. bronze rod and continued Ampco products can make similar savings for you! 
a the heating until the drop flowed out and This combination of toughness and hardness in Ampcoweld 
Yi bonded. More alloy was then added at a | tips and wheels resists mushrooming and wear. Their high 
e \ oe = —- ry capt electrical conductivity resists sticking to work, They require less 
nter ia bead, Adie Genes Giekeneeel | dressing. That’s why you can count on minimum dow ntime, top 
on regularly ed tn dein ts production — greater profits, oa Ampco resistance-welding 
ss avoid local heat concentration and distor- | products meet R.W.M.A. specifications. 
ah tion. | 
a, As soon as the surface was completely | 
ed covered with a thin layer of bronze alloy, | 
wed additional metal was deposited in wide Ampco Metal, Inc. 
ding beads with a weaving motion. The depo- ® Milwavkee 4, Wis. 
Faw sition was kept up until the outside diam- West of the Rockies it's the Ampco Burbank 
i eter was built up slightly larger than the Plant, Burbank, California 
: specified diameter of the finished pinion. rr eee eee 5 
ay A total 20 lb of filler rods were consumed. : Ampco Metal, Inc., Dept. WE-8, Milwaukee 4, Wis. : 
vn When the work had cooled, a new 16- 
the tooth herringbone pinion was cut without | a 
pro- difficulty. The reclaimed gear was back in j Name Position ' 
operation in three days, and the speed- ! ‘ 
sev reduction unit is running more smoothly out wis : ahs Sal ; 
ned than when new, plant maintenance men veo oo : Company Address : 
was report. Undoubtedly, the rebuilt pinion \ rodo¥ ee ' 
tory can be depended upon to last as long as a - at ee oe ie, Ce “waa ; 
new gear. \ Bs. V.2 7.2. Crane dasabeasseneeneseeseeeeeeemnatnewooeneend 
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SAVED! A full month 
of man hours per year 








































to @ Seam welding wheels make money only 
when in use—lose money when idle for 
” redressing. 


_“~™ mm 
- . . 
, : 


. 
« 
. 


The difference between Weiger-Weed 
wheels and ordinary wheels is the less 
amount of dressing required. 


-~ =e 


, In one of the nation's largest tube mills 


ig asus SEAM WELDING WHEELS 
iw, , 

re were found by actual record to require dressing 

»-t = only once every three weeks. 


eu wheels they repli iced needed dressing once a week, requiring 6 


- 

‘iE man hours, totaling 312 man hours a year. In the same period, redressing 
i ‘ Weiger-Weed wheels made of the alloy properly engineered for the 
oy application added up to only 104 man hours, a saving of 208 man hours, 
(2 or a full month! 

b+. j And all this time, the Weiger-Weed wheels were in service—producing. 
ge. ° This is only one instance, and the time saving would, of course, vary under 
wm. ° different plant conditions. But, for your problem in seam welding or any other 
27: ) phase of resistance welding, the answer is in the metallurgy that goes into 


_Weiger-Weed products. Seam welding wheels, dies, electrodes, replaceable tips 
are made from high strength, high conductivity alloys, developed by Weiger-Weed 
engineers for long life on production uns and minimum down time. 

Weiger-Weed wheels are supplied to your specifications, either finished ready 
for use, or in rough form for you to finish. Several sizes of blanks are carried 
stock. You are cordially invited to ask for Weiger-Weed service on any resistance 
welding problem—Weiger Weed & Company, ‘Division of Fansteel Metallurgical 
Corporation, 11644 Cloverdale Avenue, Detroit 4, Michigan. 






For complete line of 
WW quality welding 
supplies and prices, 
ask for Bulletin 14.650 


11501-8 


Resistance Welding ELECTRODES 
DIES « TIPS + WHEELS © HOLDERS 
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EXTRA-HEAVY 


when a careless motorist turns in driveway 


3-in. pipe guard takes shock 


Welded Gate Guard 


By Elton Sterrett 
M OTORISTS using the stub driveway to a 


plant as an unauthorized turning 
point were continually damaging the plant 
gates until a welded guard was fabricated. 
Though heavy enough to stop a moving 
car, this guard can easily be swung aside 
when the gates are opened, 

Accompanying picture shows the simple 
construction, A section of extra-heavy 3-in 
pipe was cut to a length in excess of the 
span of the two gates. Near one’end a 
short stub was welded; this stub serves as 
a housing for a pair of tapered roller bear 
ings salvaged from an automobile front 
wheel. The bearings operate ona vertical 
spindle set in concrete inside a 10-in. pipe 
post. A counterweight was suspended al 
the same end of the pipe so that it could 
be swung easily through a 90-degree are 
to bar or unbar the gate. 

In the concrete post supporting the op- 
posite end of the pipe bar, a shallow latch 
was mounted; the latch was backed by a 
stop post, which also permitted the bar to 
be locked in place with a padlock if de- 
sired. This stop post and the one limiting 
the swing of the pivoted portion of the bar 
take all the stress when a car bumps into 
the guard. The bearing and latch are thus 
relieved of all except their proper duties. 

The guard is mounted far enough in 
front of the gates so that it may be rotated 
without contacting either gate or the fence. 
It is painted aluminum and is readily visi 
ble against the darker fence. Though this 
pipe guard has been bumped frequently, 
it has never failed to protect the gates 
from injury. 


Soot Indicator 
B ECAUSE there’s no red glow by which to 


judge, the exact time at which to start 
brazing aluminum has always been some- 
thing of a problem. Soot can be made to 
serve as a useful indicator, according to 
Bent Laune, president of All-State Welding 
Alloys Co., Ine. 

Soot disappears from a metal surface 
when its temperature reaches approxi- 
mately 900 F. Use it in conjunction with 
an aluminum brazing flux that flows at 
950 F and a patented aluminum brazing 
rod applied at 1,050 F, and you've got a 
sure-fire indicator, asserts Mr. Laune. The 
flux will be flowing a second after the 
blackness disappears, and then is just the 
right time to melt in the rod. 
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PRODUCTION UP AT 
BLACK, SIVALLS & BRYSON, INC., 
KANSAS CITY, MO. 


“The Worthington-Ransome 
turning rolls shown in the 
picture permit efficiency on 
repetitive work up to 90% 
and better—based on ac 
curately measured arc-time 
This might compare with 10 
to 15% efficiency without 
the turning rolls.”’ 


LABOR COSTS DOWN 50% AT DALLAS TANK COMPANY, DALLAS, TEXAS vo. 


“The savings resulting from the use of Worthington-Ransome turn- 
ing rolls result in a reduced labor cost of approximately 50% over 
hand methods. We have found your equipment to be entirely satis- 
factory and to give long maintenance-free service.” 

Time saved when Worthington-Ransome Turning Rolls ‘“‘handle”’ 
the work for you means more arc time per day. All welds are made 
in the ‘‘down hand” position with heavier electrodes for neater, 
better welds. 

The improved Worthington-Ransome line includes three models, 
with standard capacities from 3 to 75 tons, up to 14 feet in diameter, 
stationary or self-propelled. (Rolls for heavier or larger work also 
available.) Also: positioners with capacities from 100 Ibs to 20 tons. 







Turning Rolls 
Welding Positioners 
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COMPRESSION-molded phenolic compound 


weldors’ goggles. Side shields have indirectly 





forms frame of new 


ventilated louvers welding and cutting. 





RUBBER strip jeins red and green ™%-in. hose lengths for oxyacetylene 


Hose comes in 50, 25 and 12% ft lengths 


New products 


High capacity scarfing torch for steel mills, twin oxyacetylene hose 


and lightweight propane cylinders are new cost-savers for the welding 


industry. New welders and other accessories also are announced 


Weldor’s Goggle 
A NEW weldor’s goggle is compression 
molded from a strong and durable 
phenolic compound that is non-flammable, 
moisture-and heat-resistant. Featured are 
indirectly ventilated louver side shields 
and individually 
eyecups which provide a snug, pleasant 


molded, non-reflee ting 


fit. The eyecups have large, rounded face- 
contacting edges and will withstand consid- 
erably more impact than conventional 
goggles. 

Other features include wide angle vision, 
a chain bridge enclosed in a form-fit plas- 
tic covered tube which rests lightly on the 
nose, large lens rings, one-piece rubber 
headband and improved over-all style and 
appearance. The goggle is fitted with 50 mm 
round “‘Noviweld” lenses in shades 3, 4, 
5, 6, or 8 and also “Noviweld Didymium? 
lenses in shades 3, 4, 5 or 6. AMERICAN 
Optica. Co., Southbridge, Mass. 


Searfing Torch 

N' oxyacetylene scarfing torch for steel 
mill work handles 5,000 cu ft per hour 

of gas at 100 psi. It is available in 46 or 

52 in. lengths. Including starting rod 


attachment, torch weighs just six pounds 
because of extensive use of aluminum 
parts. Torch head and tubes are made of 
type 304 stainless steel. Wear ribs are 
located on both sidee of the head. 

Torch is of the two-hose type with 
triangular tube arrangement. A dual in- 
ternal lever system in the starting rod 
makes possible independent starting prior 
to application of scarfing oxygen. 

Two new tips have been developed for 
this torch. Style No. 211 is an acetylene 
scarfing tip with flared oxygen orifices to 
obtain a wider kerf. Style No. 117 is of 
similar design but designed for use with 
natural gas. Both tips are available in 
sizes 17 and 18. Atr Repuction Sates 
Co., 60 East 42nd St., New York City 17. 


* . * 


Oxyacetylene Hose 
WIN oxyacetylene hose has two tubes, 
one red and one green, joined by a 
thin strip of rubber. It will be marketed 
under the brand name of “Duo-Weld.” 
The molded finish cover is smooth, and 
inside surface smooth and uniform, manu- 
facturer claims. Reinforcement consists of 
one braid of high-tensile hawser cord cot- 
ton yarn, which in the %4-in. size is said 





LIGHT METALS used in new scarfing torch keep weight to 6 Ib. Two tips are available 
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to give strength comparable to the stand 
ard two braid construction. 

Hose is made in 50, 25 and 12% ft 
lengths, with the %4-in. size being stocked. 
Each length is separated about 18 in. from 
each end and secured with a metal ferrule 
at the separation point. The hose may be 
separated into single lengths if desirable 
without tearing into the cover of either 
length. B. F. Goopricn Co., Akron, O. 


¢ * * 


Propane Cylinder 
IGHTWEIGHT 5-gal propane cylinder is 
constructed of two pieces of cold 
drawn steel joined by a single circum 
ferential weld. This weld is checked by 
X-ray in manufacture (see picture). 
Each cylinder has a tare weight of 22 |b 
and has a full-size 10% outage gauge that 
doesn’t stick. Available with a remoy 
able cap or permanent guard. Com 
PRESSED Gas Cy.Linpers, Inc., 2909 East 
54th St., Vernon, Calif. 


Metal Cleaners 


wo new products for the metal fin 

ishing industries include “Cleapass” 
and “Stain Remover.” The former is used 
for passivating stainless steel, removing 
grease, rust and acid stains and impro\ 
ing the corrosion resistance of the metal 
It is brushed on the surface and allowed 
to remain there for % to 4 hours, after 
which it is removed with a damp cloth 
and plenty of water. 

“Stain Remover” will remove weld burns 
from stainless, remove scratches, prepare 
a surface for soldering and remove the 
excess solder. The paste is applied with 
a single layer of cloth and rubbed into the 
metal, which is then polished with another 
cloth. Best Errect Cuemicat Co., Inc., 
10 East LaFayette St., Hackensack, N. J. 
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X-RAY inspection of center circumferential 


weld on new 5-gal capacity propane cylinders 





ELIMINATION of horizontal cleaning ridges 


on tip cleaner prevents breakage points 


Welding Tip Cleaner 


@ Pinar cleaning ridges that allow carbon 
\" and slag to be cleaned from the weld- 
ing tip without scratching the orifice are 
featured on the new “Spiral Thermo” tip 
cleaners. 

The spiral design is said to eliminate 
horizonal cleaning ridges that form break- 
age points. The cleaners are guaranteed 
against breakage, and any broken will be 
replaced free of charge. THERMACOTE 
Co., 420 South San Pedro St., Los 
Angeles 13. 


Die-Cast Zinc Repair 
Come ATION. package of “Eutec-Die 
Cast-Weld” and “Eutector” flux can 
be used to repair zinc die castings such as 
table ornaments, toys, etc. The brazing 
alloy bonds at 600 F. Used without the 
flux, it can be built up or to overlay other 
metals. With the flux, an even greater 


TWO RANGES of current adjustment fea- 
tured on 200-amp a-c welder for small shops 


isfor welding 


fluidity is achieved. The alloy may be 
used with oxyactylene, oxyhydrogen and 
similar gas torches. 

The “Economizer” package contains 36 
ft of ‘%-in. diameter rods and a jar of 
flux. Rods are coated with a patented 
film for low-heat bonding. Eutectic 
Weipinc Attoys Corp., 40 Worth St., 
New York City 18. 


7 * * 


A-C Welder 


Were range on a _ new 200-amp 


welder is divided into two ranges of 
current adjustment with stepless control 
through each range. Designed for use in 
small shops, garages, maintenance, etc., it 
has a full view scale for easy reading of 
current settings. 

Capacitors in the secondary circuit pro 
vide easy arc starting and stability; capaci- 
tors in the primary provide power-factor 
correction. A primary “on and off” switch 
and a 10-ft length of three-conductor 
rubber-covered primary cable with at- 
tached lugs are included with machine. 
Air Repuction Sares Co., 60 East 42nd 
St., New York City 17. 


Hard-Facing Rod 


(ism not to anneal under heat. a new 

4A hard-facing electrode is recommended 
for applications in the mining, cement, 
dredging, excavating, construction and 
power industries. It is said to be easily 
applied on either carbon or manganese 
steel. Hardness, as deposited, is 61 to 65 
Rockwell C. 

Clam shell bucket lips, conveyor screws, 
pug mill shoes, coke pusher shoes, concrete 
mixer arms, etc., are among the products 
which may be coated with this electrode, 
which has been named “Colmonoy Special 
No. 1.” It is available in 14-in, lengths in 
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DISTRIBUTION of weight over entire head 


claimed for spectacles used in light welding 





diameters of 's, 3/16 and *4 in. Want 
CoLMoNoY Carp.. 19345 John R 
Street, Detroit 3. 


Headrest Spectacles 
W HERE complete eve coverage is not 
necessary for such operations as 
light welding, cutting and brazing, the 
new Jackson “LTB-50" headrest specta 
cles offer lightweight protection The 50 
mm. lenses are available in shade numbers 
3 to 8. 

By distributing the weight over the en 
tire head, the headrest relieves the usual 
pressure on the nose and face. The 
spectacles can also be worn over prescrip 
tion glasses with distance between spec 
tacle and eves adjustable. Spectacles are 
flipped to up or down position with a 
single finger. GeNERAL Screntiric Eourr 
MENT Co., 2700 West Huntingdon St., 
Philadelphia 32 


Electric Drills 

Te new \4-in. general utilitw drills 
can handle thicknesses in metal up to 

« in. The frames are die-cast aluminum, 

Motor operates on 


1 


total weight just 3 lb 
115 volts, a-c or d« 
The ventilating air is drawn in through 
large vents in the rear housing where it 
passes around the motor. It is expelled 
at the front by a turbine-type fan mounted 
on the armature shaft. Starting switch is 
recessed in top of handle to prevent acci 
dental starting when tool is laid down. An 
8-ft rubber cord is furnished with the drill 
Cummins Portaste Toots, 4740 North 
Ravenswood Ave., Chicago 40 
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FOR HARDFACING AND REPAIR 








Increases life 2 to 5 times 
for dippers, pug mill knives, 
brick dies, shredder knives, 
drag chain links, pulverizer 
hammers, sand pumps, and 
similar parts. Amsco No. 459 
is centrifugally cast... re- 
sists softening up to 800°F.... and has a Brinell ‘hard- 
ness of 500-600. No. 459 produces a chrome-moly mar- 
tensitic iron deposit and is designed for severe abrasion 
service with moderate impact conditions. 

The application above shows Amsco No. 459 applied 
to the front and teeth of a manganese steel walking drag- 
line bucket, used for stripping overburden from iron ore 
at a Minnesota mine. In similar applications where more 
severe impact coupled with abrasion is encountered, 


Amsco Economy Hardface is recommended. 


Ask for free reprint of 


Hard Surfacing by Fusion Welding 


Brake Shoe BVT TeV mu ssa TsO) 


382 EAST I4th STREET + CHICAGO HEIGHTS, ILL. 





Foundries at Chicago Heights, Il., New Castle, Del., Denver, Colo., Oakland, Calif., Los Angeles, Calif., St. Louis, Mo. 
Offices in principal cities. Made and sold in Canada by Canadian Ramapo Division of Joliette Stee! Lid., Niagara Falls, Ont. 











UPPER horn contained in transformer sec. 
ondary of lightweight 30 kva spot welder 


Spot Welders 


New construction principle is employed 

in a lightweight line of spot welders 
from 5 to 30 kva developed by Larkin Lex 
tro Products Corp. Called the Larkin 
“Royal” line of welders, these machines 
are said to provide identical welding cur 
rent with other standard models despite 
their light weight. 

The upper horn of the welder is con 
tained in the secondary coil of the trans 
former, which comes up to the top of the 
welder. Such streamlined construction 
claimed to provide greater efficiency. A 
high speed switch is available with this 
line of welders. Larkin Lectro Propuct 
Coxre., 160 West 146th St.. New York 
City 30. 





TUBES formed automatically by ‘Westin 


Process.’ Brass, aluminum, stainless have 


been formed up to 16-in. diameter 


Tube Forming Machine 
Te “Westin Process” forming machine 
requires only ten seconds to close com 
pletely the end of a tube of 4-in diametet 
and %4-in. wall thickness. Once the ma 
chine has been started by a pushbutto: 
at the operating station, the forming cycle 
is fully automatic. With removable dies 
the machine is suitable for various jobs 
The three-segment die and three trans 
formers permit equal loading of each phase 
of the conventional three-phase systen 
Accurate control of forming temperature 
provides even heating which prevents work 
hardening or formation of strain flaws 
Trasverse speeds are variable from ¢ 
to 100 ipm and the 8-step spindle speed 
ranges from 40 to 150 rpm. Althoug! 
generally built in nominal sizes to accom 
modate work in the ranges from % to 4 
in., 4 to 8 in. and 8 to 16 in., these ma 
chines can be built for almost any diameter 
or wall thickness. 
THe Feperat Macuine anp Wetper Co 
Warren, O. 
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Increases 
Production 








& FINALLY, A Disc-Wheel that: 
BEVELS PREPARATORY TO WELDING 
SMOOTHS, BLENDS, STREAMLINES WELDS 
1S USED FOR PORTABLE CUT-OFF JOBS 
FLEX CUTS 


At long last a type of abrasive disc-wheel has been developed that 
replaces costly, short-lived, coated abrasive discs. BAYFLEX DISC-WHEELS, 
for use on grinders and sanders last for hours and even days on the toughest 
weld smoothing jobs. The lost operator time of changing worn out cooted 
discs is a thing of the past — thanks to Bayflex Disc-Wheels. 


There is no substitute for Bayflex. Our manufacturing methods are 
different. Our finished product is superior. You be the judge of these state- 
ments. Ask for a demonstration . . . no obligation, of course. 


BAY STATE ABRASIVE PRODUCTS CO., Westboro, Mass. 


Branch Offices and Warehouses — Chicago, Cleveland, Detroit, Pittsburgh. 
Distributors — All principal Cities. 


Bayflex” is the registered trademork indicoting monvufocture by Boy State Abrasive Products Co. 
. * 
MEMBER OF THE 
RINDING WHEEL INSTITUTE 
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a double-duty torch for your 
light welding and cutting 


The “Jet” is as new and different as its name implies... designed 

for two operations from a single torch. It consists of two units, 

with the cutting attachment identical to that used with the famous 
(wy WELDMASTER Torch, scaled down for lighter duty. For precision 
; work with an eyeon economy—yow'll want the new MECO Aviator Jet. 






We invite your inquiries. 


3411-C PINE BLVD. ST. LOUIS 3, MO. 
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MANGANAL 


Trade Mark Reg. U. S. Patent Office 
11 to 132% MANGANESE-NICKEL STEEL 


Fiat—Round—Square—Special Shape 


APPLICATOR BARS 


Puts your working equipment back on the job 


@ Tractor Grousers Rebuilt 
with Manganal Special 
Shape Applicotor 
Bars and Electrodes. 





with a minimum loss of time. Use Manganal 
applicator bars for replacing worn metal on 
tractor grousers, clamshell bucket lips, for 
making grates, etc. Easily fabricated. Grows 
harder in use, up to 550 Brinell. Tensile 
strength up to 150,000 p.s.i. For accelerated 
repairs at lower cost, there is no substitute 
for Manganal applicator bars. 


FREE: Write for Copy of the "MANGANAL MARKETER" TODAY! 





NAME OF 


i ie 08 AY APES © on °@ Oe he One NEAREST 
F PRODUCER DISTRIBUTOR 
N.J. Railroad Ave. Newark 5,N. J ee 


| 
| 


OL 


| 8 ounce divisions from 0 to 100 Ib. 
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Portable Spot Welder 

MPROVED features in the Greyhound 23 

lb spot welder include double spun-glas. 
insulated magnet wire on the transformer 
silicon steel in the ‘transformer core 
a spring attachment in the handle to oper 
the welding tongs after the weld is con 
pleted. The machine can be carried to thy 
job by one man and plugged into a 110 
or 220 volt, 50 or 60 cycle power supply 
It will handle up to ‘4s in. combined thick 
of metal including 
The copper tongs. are available in three 
12 and 18 in. 
The machine is available in both 110 and 
GREYHOUND A, C€. 
606 Ave., 


ness stainless 


Stee 
interchangeable lengths: 6, 
220 volts models, a-c. 


Arc Wextper Corp., 
Brooklyn 6. 


Johnson 












LOW RANGE, 


small factories, etc., has a capacity of 100 Ib 


low-cost physical tester for 





Hand-Operated Tester 

OW-RANGE, hand-operated universal test 
ing machine will handle specimens it 
tension, compression, shear and transvers 
shear. The grips supplied will handle flat 
specimens up to %& in. thick by 1% in 
wide. The machine has a range of 0 to 
100 Ib. Scale reads in ounces from 0 1 
10 lb; 20 ounce divisions run from 0 to 25 
lb, 4-ounce divisions from 0 to 50 Ib and 


Power is applied by hand through a 
worm-and-gear drive floated in ball bear 
ings. Provision is made for motorizatior 
at any later period. Overall height is 4 
in. from bottom of base to top of head 
Weight is 85 lb. W. C. Ditton & C 
Inc., 5410 West Harrison St., Chicago +4 

* * * 





Dry Chemical Extinguisher 


FFECTIVE on flammable liquid and ele 

trical fires, two new dry chemical ex 
tinguishers come in 20 and 30 Ib capa 
ties. The chemicals are claimed to flow 
freely and not to clog. 

Recharging is said to be accomplished 
simply by inserting premeasured 20 
30 lb moistureproof containers of chen 
icals. C-O-TWO Fire Eourrpment C 
P. O. Box 390, U. S. Highway 1, Nev 
ark 1, N. J. 















Welding a diesel 
ocomotive’s electric 
motor casing. 
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>3H Nicast Electrodes 


1. Reclaim castings and cast-iren parts quickly 


and at low cost 


2. Produce fully machinable welds that let you 
correct costly machining errors 


3. Eliminate costly preheating and post-heating 


Nicast can be used with time-saving 
ease. It has the same coefficient of ex- 
pansion as cast iron — no preheating or 
post-heating is normally required. 


Nicast is easier to machine, too, 
Because low amperages are possible, 
dilution of carbon is prevented. This 
absence of diamond-hard carbon par- 
ticles means easier, faster machining — 
longer tool life. 


Other advantages are: All position. 
Straight polarity for shallow penetration; 
reverse polarity for deep 
penetration. Sound 
welds that stand up un- 
der hydrostatic pressure. 






4513 W. Netional Avenve 





P&H AC Welders 
for full arc control at the work. 











Operation on either AC or DC welders. 
All these features, when added up, 
mean that Nicast electrodes are ideal 
for repairing broken castings, correcting 
machining errors, building up worn 
castings, welding cast iron to steel. 


Order a supply of these money-sav- 
ing electrodes today from your nearest 
Harnischfeger repre- 
sentative or distribu- ‘ 
tor. Write for pro- 
cedure sheet R-20., 


WELDING 
ELECTRODES 





Milwevkee 14, Wisconsin 


ve Dial-lectric control 
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NATIONAL CARBIDE CORPORATION 





EFFICIENT 
ECONOMICAL 
DEPENDABLE 


for 
Welding & Cutting 


SPECIFY 


NATIONAL CARBIDE IN THE RED DRUM 


Write us for information as 
to nearest available stock. 




















60 E. 42nd St., New York 17, N. Y. 














MODEL 
AEA-250 


Now you may select the quality-built MILLER welding gener- 
ator that best fits your requirements in A.C. or D.C., motor- 
driven or engine-driven, portable or stationary models—all 
designed for better welding at lower cost. For any opera- 
tion, be it job shop or contractor, farm or factory, there's 
a MILLER high-efficiency model that fills the bill, economi- 
cally—dependably. See them—try them at your MILLER 
Distributors, or, write direct for further details and your 
nearest dealer's name and address. 





mi | | @ r ELECTRIC MFG. CO. 
APPLETON, WISCONSIN 


"Sold Only through Recognized Distributors” 


SEE THE NEW 


mi | | er 
WELDING GENERATORS! 


@ A.C. OR D.C. 
@ MOTOR OR ENGINE DRIVEN 
@ PORTABLE OR STATIONARY 





Engine Driven Generator on 
RT-10 Road Towing Trailer 








PORTABLE welding gun balancer revolves 
360 deg. Complete hanger revolves 360 deg. 


Welder Hanger and Balancer 
ESIGNED for use with a portable spot 
welding gun, the Platz hanger and 

balancer is said to hold the gun in any 

position without up or down creep. The 
unit is furnished with a trolley for opera- 
tion on a 4-in. standard I-beam. 

An adjustable mounting bracket will 
move from 1% in. to 9 in. off center of 
the main support bracket to counterbalance 
the weight of the gun and its cables. A 
swivel conduit tube holds the input and 
exhaust water hose, control wires, powe! 
wires and air or hydraulic hose. The com 
plete hanger revolves 360 deg. and has an 
adjustable welding gun extension for allow 
ing movement of 21] to 60 in. from trans 
former. 

The balancer unit is built to handk 
interchangeable equipment with any range 
of weight. A specially designed pressure 
valve balances any gun weighing 10 ]bs 


to a selected maximum weight. Valve is 


operated by a small amount of air.on the 
down stroke of the balanced load. Tut 
Piarz Co., Inc, 
Detroit 34. 


* . * 


Rust Inhibitor 


(Lomsination rust-inhibitive paint primer 
and finish coat called 


claims. 
per gal. It is supplied in various colors: 
THe Witsur & Wittiams Co., Boston 15 
Mass. 


Light Peening Tool 
Le 

on thin metal sections and _ plasti: 
setting small drive screws and drivin 
brads in the assembly of small woode 
assemblies are accomplished by the ney 
Keller pin riveter. 

Net weight of the riveter is 13 oz 
length 61/16 in. Piston diameter is 19/3: 
in., stroke % in. Tool has a speed o 
9,000 blows per minute. Ketter Too 
Co., Grand Haven, Mich. 
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20433 Sherwood Ave., 


“Totrust” is 
claimed to go deep into rusted pits and 
stop further corrosion at its source. |i 
may also be painted over damp surfaces 
since it allows the moisture to come 
through by capillary action, the maker 
The coverage is 800 to 1,000 ft 


peening and scaling operation- 
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TUBE-TURN 


ooo ween 


WELDING FITTINGS 
AND FLANGES 





Five different-size gauges of exclusive design 
are used to check the wall thickness of every 
Tube-Turn welding fitting. 





“Mike” checks ‘em all! 





HE wall thickness of Tube-Turn More than thirty skilled inspectors 
welding fittings simply has to be check for true circularity, accurate While one inspector checks the diameter of a 
+ . mh mr . ; ° ° 90° elbow, the other checks on perfection of 
right. Every single Tube-Turn weld- _center-to-face dimensions, uniformity inne dual 
ing fitting is micrometer-checked be- of curvatures, soundness of outside 
fore being put on the market. and inside surfaces, wall thickness of 
butt ends, bevels, lands, and quality 


Instruments of exclusive design do stad 
of machining. 


the trick. They measure wall thick- 
ness at the center of an elbow or 180° And that’s just a fraction of the 
return as easily, accurately as at any total care involved in the manufac- 
other point. Whether it’s ten, a hun-_ ture of Tube-Turn welding fittings. 
dred, or a thousand, the Tube-Turn Perfection begins with the raw 
welding fittings you buy are properly material which is checked for conform- 
matched to pipe of corresponding size ity to required chemical composition 
—at the face and throughout the fit- and physical properties. It must pass 
ting. Cut a Tube-Turn welding elbow all pre-determined requirements before 
to any odd angle required. It still acceptance for production of Tube- 





inspectors check the center-to-foce dimension 
of o 20°-90° Tube-Turn welding elbow 


lines up. Turn welding fittings. Special mate- 
This micrometer check for dimen-  Tials, of course, undergo special tests. 
sional accuracy is a small part of the When you buy ““Tube-Turn” you 


thorough scrutiny to which the fin- want good connections. That’s what 
ished Tube-Turn product issubjected. you get, every time. 


TUBE TURNS, INC. 


220 East Broadway, Dept. J, Louisville 1, Kentucky 





A part of the final inspection deportment 
Here, Tube-Turn welding fittings undergo in- 


District Offices at New York, Philadelphia, Pittsburgh, Chicago, Houston, Tulsa, San Francisco, Los Angeles tensive instrumental and visual insnection. 
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for consistently good results 


use BBB KEEN-ARC CARBONS 





Designed to carry the high currents nec- 
essary for intense heat, BBB Keen-Arc 
Carbons produce a fine-grained weld of 
high tensile strength. They give a smooth, 
steady "flowing" flame which does not 
wander and which is concentrated at the 
desired focal point. Flame temperature 
is easily and accurately adjusted by 
merely changing the ampere input, and 
heavy copper coating permits gripping at 
extreme ends — eliminates frequent and 


periodic re-setting. 


A COMPLETE LINE OF CARBON WELDING SUPPLIES. 
In addition to Keen-Arcs, the BBB Line includes Carbon and 
Graphite Electrodes, Carbon Rods, Carbon Welding Paste 
and Welding Plates. Write for literature. 





for Que 





BECKER BROTHERS CARBON CO. 


3450 SOUTH 52nd AVE. 


CICERO 50, ILL. 


[ALY vevra:"Dual Weld’ 


O COMBINATION WELDER 


Combines 5KVA spot welder and 120-ampere arc welder ! 





with this one money- 

saving combination: 
@ Spot weld © Braze 
@ Arc weld €@ Solder 





You can do these 4 jobs 





Spot weld fine wire as effi- 





like it! Delta upholds its 


——S 






295? 


as shown, 





ciently as 16-gauge steel, 
without burning or overheat- 
ing—on a production basis. 
Do all light-duty production 
spot welding and intermit- 
tent arc welding faster and 
more uniformly. Change from 
one operation to another in 
a hurry. 

You can—with this Delta 
Combination Welder. It saves 
you money, too. It costs 
much less than an individual 
SKVA spot welder and 120- 
ampere arc welder. 

There's no other welder 


reputation for top quality, 
with exclusive features that 
assure low maintenance and 
Operating costs. 

Have your nearby Delta 
distributor show you this new 
Delta Combination Welder. 
Also see thenew DeltaS KVA 
Spot Welder and the Delta 
120-Ampere Port- 
able Arc Welder. 
And ask about 
buying on easy 
time payments. 
Send for free 
Bulletin AD-453, 








POWER TOOL DIVISION 
Rockwell manuracturinc COMPANY 


MILWAUKEE 1, WISCONSIN 














with helmet 
Price subject 

to change 
without notice 
















CAPACITY of small power shear is 16 
gauge steel. Models handle 12 or 24 in. widths 


Small Power Shear 


EWEST addition to the line of “Di-Acro” 
shears, formerly all hand-powered, are 
Models 12 and 24 motor-operated shears, 
Maximum capacity of sheet steel on both 
models is 16 gauge with a width of 12-in 


| on the Model 12 and 24 in. on the Model 
9 


| 


Ry... KEEW-ARC CARBONS/ 


Convenience in operation is aided by a 
knee hole in the cabinet front which also 
provides close observation of the work 
A protracting gauge for squaring and 
mitering is supplied with the shear. Tapped 
holes on the shear table allow universal 
location of the gauge. 

Operation is by a positive action clutch, 
foot or hand-actuated. A blade guard and 
hold-down bar are safety features. O'Neu 
Irwin Mrc. Co., Lake City, Minn. 

* * ad 





REPLACEABLE refill pad plus face shield 
weighs % oz. Mask does not filter toxic gas 


Dust Mask 


FF“ E shield with cotton-gauze filter pad 


protects workers exposed to nuisance 


| dusts. The complete outfit weighs less 





} ton 11, N. J. 


than 4% oz. The faceshield is made of 
non-inflammable plastic, conforms to the 
contour of the face and is held in place 
by replaceable elastic bands. A replace- 
able laminated cotton gauze refill pad is 
attached to the shield. 

These masks are not to be used when 
fine silica dust, lead, arsenic and other 
toxic dusts are present. PARKER SAFETY 
Equipment Co., 785 Lyons Ave., Irving 
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oN-SYNCHRONOUS COMBINATION UNIT... one enclosure ra + 
houses an electronic contactor to make and break Seon. 
power! circuit and a timer to govern weld duration b+ t+ 
and electrode motion. . T the 
+ 
SPEED e Up to 400 welds per minute. No sequencing TL 
relays. Simple six tube circuit cancels out operating 2 T 
delays of yalve and firing relays. \y 
i 
ACCURACY ° Regulated DC timing circuits insure aC ‘= 
curacy over wide range of line voltage variations. e 
inates firing relay r 
m4 
~ 


g circuit coord 
rting point and full cycles 


CONSISTENCY e Timin 
h transients and 


operation to give consistent sta 
of welding current, thus avoiding hig 
transformer saturation. 

rial construction cuts 


LOW MAINTENANCE e Indust 
g. Disconnect plugs per- 


0cseoe eeeeee s 





“down’’-time, simplifies servicin 
mit instant exchange of timer panels. Entire timer, 1m- 
cluding power supply, is removed in one piece without 
disturbing external connections. Two \% turn 
fasteners release swing-down panel making all 
components and circuit tie points instantly acces- 
sible at screw terminals. 








The BEST Resistance Welder Control? 


cl 
Class 8992, Type AcG-! 





Alen 
@ There is no one type- Square D builds sPencm for wall mounting 
both magnetic and electronic controls of . 
— . : MOTO 
many types—each best suited to certain naan 
— rae : RIVEN (ces 8992, Type ACG-? 
types of applications. Specify Square D, TIMERS fos aide of machine a 
and be sure of getting the best for your job. ayo 
outs Write tor Bulletin 214, 
Suan” SYNCRO-BREAK syNCHRONOUS-PRECISION Square D Company, 
COMBINATION CONTROLLERS 4041 N. Richards Street, 
Milwaukee 12, Wisconsin 


TIMERS CONTACTORS 


5 
MONTACTORS 







DETROIT MILWAUKEE 
SQUARE D COMPANY CANADA LTD., TORONTO « SQUARE D de MEXICO 
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800 Attend Opening 


of Stainless Wire Plant 
~ TREAMLINED production of — stainless 
steel wire was demonstrated first-hand 
to more than 800 invited guests attending 
the official opening on June 23 of Ameri- 
can Steel and Wire Co’s new stainless 
wire mill at Waukegan, Ill. Equipped with 
all the latest machinery for wire drawing, 
the new mill has a present rated capacity 
of 500 tons of stainless wire per month. 

Members of the National Association of 
Purchasing Agents, civic leaders of Wau- 
kegan and North Chicago communities, 
customers and other friends of the com- 
pany were present for the opening cere- 
monies. A ribbon across the entrance to 
the new plant was cut by Clifford F. Hood, 
president of American Steel and Wire, 
which is a subsidiary of U. S. Steel Corp. 

More than 100 manufacturers of stain- 
less-steel products had 
south end of the plant. 
products, welding stainless 
nails, kitchen utensils, wire rope, rolled 
shapes, jewelry and marine fittings were 
represented. 

A buffet luncheon was served to the 
guests after the plant tour was finished. 
Special busses transportation 
back to Chicago. As mementos of his visit, 
each guest was given a stainless wrist- 
watch band and a stainless bracelet. 

In the manufacturing process, the wire 
starts out as stainless-steel rod of 5/16-in. 
diameter and larger. This rod is delivered 


exhibits at the 
Among other 


electrodes, 


provided 


FLASH WELDING coils of 5/16-in. stainless- 
steel rod to make 500-lb bundles. Welder 
has capacity of %-in. rod, operates at 80 
amp from 440-volt source. Coils are made 


inte the bundles for continuous operation 





68 


in 170-lb. coils from the company’s plant 
at Joliet and is flash welded into larger 
coils or “bundles” weighing about 500 lb. 
The welder used can handle up to *s-in. 
rod and operates at 80 amp on a 40-volt, 
60-cycle power supply. This application 
of flash welding represents the first time 
the process has been used in a stainless 
wire plant, say company officials. 

The welded bundles of rod go to storage 
bins and are taken from storage to rotary 
furnaces by fork trucks. Two large and 
one small rotating furnace are assigned the 
duty of annealing the rod by heating it to 
2,000 F, after which it is quenched red 
hot in water tanks. This drastic form of 
heat treatment steel’s stiff 
grains so that the material will submit to 
being drawn through dies. 


relaxes the 


From the annealing department, the rod 
is taken to the cleaning department. Clean- 
ing is done in an electrically heated salt 
bath. This department is equipped with 
tanks for muriatic, sulphuric and_ nitric 
hydrofluoric acids as well as quenching, 
spray and coating tanks for copper, lime 
and other types of wire coatings. 

Since stainless steel has high tensile 
strength and galls easily, drawing opera- 
tions are slower and more difficult than 
with other steels. Various lubricants are 
used for drawing purposes such as soap 
powder and light coatings of copper, lead 
and tin, depending on the use to which the 
wire will be put. 


Lead-coated stainless is often used for 
Armature winding wire is coated 


springs. 


ANNEALING of two 500-Ilb bundles of 
stainless rods in a rotary hearth fur- 
nace at Waukegan plant, American Steel 
and Wire. Electric eye opens doors to 
2,000 F furnace. Fork truck loads bundles 





DIAMOND DIES draw annealed rods into stainless 
wire. Reductions are smaller than with carbon-steel 





with tin so that it can be automaticall, 
soldered. 

The shiny appearance most people as 
ciate with stainless wire is produced hy 
diamond dies which are only used with | 
Tungsten carbide dies 
A silvery 


matte finish is given to some gauges 


finer gauges. 
used for the larger sizes of wire. 


wire by a_ pickling operation. 


Distributors Announced 
for Silver-Brazing Alloys 


AMERICAN PLATINUM Works, Newark 
N. J. has arranged for Steel Sales Corp., 
3348 So. Pulaski Rd., Chicago, to distrib 


ute its line of silver-brazing alloys and 
fluxes. States to be covered are Illinois, 
Michigan, Indiana, Missouri, Wisconsin, 
Minnesota, lowa, North and South Dakota, 
Nebraska and Kansas. Stocks are availabl 
in Chicago, Detroit, St. Louis and Mil 
waukee. 


Ansul Chemical Company 
Opens Western Offices 


Ansut Cuemicat Co., Marinette, Wis., wil 
offer sales and service in the Pacific Coast 
states for its line of dry chemical fire ex 
tinguishers. Offices have been opened at 
Los Angeles, Fresno and Oakland. 

Robert E. Sexmith, a veteran fire prote: 
tion expert, has been named west coast 
manager, fire extinguisher division, His 
office will be in Los Angeles. 


24-Hr.-Day for New 
Acetylene Plant 


Burtt to serve the New England area, Air 
Reduction’s new acetylene plant at Acton, 
Mass., has a rated capacity of 100,000 cu 
ft per day and will function on a three 
shift, 24-hour day basis with a staff of 
ten employees. A. L. Beck is plant super 
intendent. 





wire because of the toughness of material. Stain- 
less stoutly resists deformation. Lubricants are soap, 


copper, lead or tin depending on the use of the wire 


THE WELDING ENGINEER—August, 1949 














This typical Mallory -designed 


Or] die gives maximum life between 
str é uc O ™ on f dressings and uses standard 


stocked, easily replaced, econom- 


inois ical electrodes as die facings. 


« | on Resistance 


Welding Dies 





Te\ SS . P . 
It’s easy as GEG to obtain maximum production 





ut Assure yourself of a properly designed die, made with the correct facing 
tor . . a . . . ‘ 
D cu 4, material, properly fabricated from the highest quality materials under the 
¥ SS most experienced and skillful supervision. You can save with MALLORY 
i RESISTANCE WELDING DIES. 


Be certain that all parts fit accurately . . . that close tolerances are held on 


LEZ locating parts . . . that maximum cooling is used . . . that wearing parts can be | 
\\ easily and economically replaced . . . that alloys used will assure maximum life | 
with minimum time for dressing on welding surfaces. You can be certain with 


MALLORY RESISTANCE WELDING DIES. 


See Mallory for the ultimate in die design and construction. Over 20 years’ experi- 
ence in the resistance welding alloy business is available to you in improving your 
present dies or completely designing and building new dies from your sample 


parts. Reduce costs with MALLORY RESISTANCE WELDING DIES. 


In Canada, made and sold by Johnson Matthey & Mallory, Led., 110 Industry St.. Toronto 15, Ontari 





Resistance Welding Tips, Holders, Dies, Rod and Bars, Castings, Forgings 








SERVING INDUSTRY WITH 





















Capacitors _ Rectifiers P.R.MALLORY & CO. inc. 
Contacts Switches 
Controls Vibrators 
ii Power Supplies 
= Resistance Welding Materials 
iP, 
re P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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FACTS AVAILABLE 
ON “SELECT 70” 


WA 


Witit 
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ESCRIPTIVE literature covering 

mild steel, low.alloy and special 
steel, stainless steel, hard surfacing 
and build up and other special elec- 
trodes is available to those requesting 
full information on M & T’s 
“SELECT 70”— seventy electrodes 
designed to cover all arc welding re- 
quirements— AC or DC, all-position 
or downhand work welding of mild 
steel, low alloys and stainless steels 
as well as hard surfacing and building 
up of worn parts. 

Literature is brief but compre- 
hensive, covering specifications, 
properties and applications for each 
electrode. Copies available on request 
received on company letterhead. Ad- 
dress Metal and Thermit Corporation, 
120 Broadway, New York 5, N. Y. 


NEW ARC WELDERS BOOST 
AC and DC PERFORMANCE 






ASTER welding, better quality 
welds, lower power costs, and 
simplified maintenance are furnished 
by a new line of AC and DC arc 
welders introduced by Metal and 
Thermit Corporation. 

Built-in capacitors for high power 
factor, wide current range for full 
rated output—and fingertip, stepless 
current control for precise current set- 
ting are featured in the AC units. 
Available in 150 to 500 amp models 
for manual arc welding, additional 
models for inert arc and automatic 
welding. 

Full capacity, rugged duty DC are 
welders are compact, light in weight— 
half the size and half the weight of 
older types—and are equipped with 
simplified current control, automatic 
electrode selector. Furnished in 150 to 
400 amp sets—motor driven, engine 
driven or belt-drive. 

Descriptive folder gives full par- 
ticulars. Address Metal and Thermit 
Corporation, 120 Broadway, New 
York 5, N. Y. 
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H-F Welder Interference 
Solved by Double Screens 


A succESsFUL method of suppressing radio 
interference caused. by high frequency 
stabilized arc-welders by double-screens is 
reported in a Signal Corps study. 

It was found that with the use of a 
double-screened room and with adequate 
filtering of the power lines at the point of 
entry into the room it was possible to 
reduce interference to a point where meas- 
urement was impossible. Both screening 
of the welder and filtering of the power 
line were found essential since interference 
emanated directly from the equipment in 
normal use, as well as conductively back 
through power lines. The report also points 
out that the specific suppression measures 
used might be more detailed than neces- 
sary. For example, it might be found 
that the use of double screen room doors, 
which would hamper movement of material 
to be welded, can be at least partially 
dispensed with. 

The report, PB 97469, Radio Interfer- 
ence Suppression of High Frequency Arc 
Welder, 11 pages, including diagrams, 
photo and table, is available from the 
Office of Technical Services, U. S. Depart- 
ment of Commerce, Washington 25, D. C., 
at $0.50 per copy. Orders should be accom- 
panied by check or money order payable 
to the Treasurer of the United States. 


* . * 


U. S. Steel Supply Runs 
Reinforcing Rod Division 


THE concrete-reinforcing bar division for- 
merly operated by Carnegie-Illinois Steel 
Corp. has been taken over by the United 
States Steel Supply Co. Both are sub- 
sidiaries of United States Steel Corp. 

George O. With, who headed the Chicago 
division for Carnegie-Illinois, has been ap- 
pointed assistant vice-president of United 
States Steel Supply and general sales man- 
ager in charge of the new and expanded 
service. Gregg A. DeLong, formerly at 
Pittsburgh, has assumed the new post of 
assistant manager of sales for the rein- 
forcing-bar division. 

Other appointments to the concrete-rein- 
forcing bar division include Frank M. 
Waddell in Cleveland, Everett C. Hunt in 
Boston and Hal P. Kibbey in Chicago, 
each of whom has the title of assistant 
district manager. 

Charles Wilson, St. Paul, and William 
Donovan, Pittsburgh, have been named 
sales engineers. 


. * * 


Welding Industry Represented 
at Paper Makers’ Convention 


EvipENcinG the important role weldments 
are playing in paper-making machinery, 
Lukens Steel Co. and its Lukenweld Divi- 
sion, of Coatesville, Pa., sent five repre- 
sentatives to the recent Atlantic City con- 
vention of the Pulp and Paper Mill Super- 
intendents Association. 

Lukenweld has become well known for 
the engineering, design and manufacturing 
of paper mill equipment and machinery 
fabricated by welding. The Lukens men 
attending the convention were: George L. 


| 


THE WELDING ENGINEER—August, 19 19 






















































Acetylene Manifold 


MANIFOLDS 


Rugged construction and precision control 
equipment give RegO manifolds long life, safe 
performance and low maintenance. 


Continuous Operation . . . Shut-off valve at 
each cylinder station permits removal of any 
cylinder without shuting down entire side of 
manifold. Master valves control each bank of 
cylinders. 





Unit Construction ... Header consists of steel 
I-beam, extra heavy brass pipe and fittings, 
cylinder station and master shut-off valves .. 
with all permanent connections silver brazed. 


Precision Regulation . . . Uniform delivery 
pressure is assured by dual large capacity two- 
stage RegOlators. 


for 
OXYGEN 
ACETYLENE 
HYDROGEN 
NITROGEN 
and other high 
pressure gases 








Write for 24 page 
catalog giving 
complete specifications. 






*Reg. U.S. Pot. Office 
















> BASTIAN-BLESSING- 


420) W. Peterson Ave, Chicago 30, Illinois 


i Monutact 
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jN@) 
Welders’ 


No Job is too Hot to Handle(in 3@MiStehiciay : 
Clothing 































AO Welders’ Clothing provides the 
utmost in safety with a big “bonus” 















in worker comfort. You'll find no 





excess, cumbersome leather at the 
fold of the arm, shoulder or around 
the neck to form “pockets” for 
sparks; no unnecessary seams, no 
skimping on fasteners. The three 
products shown are typical of AO’s 
complete line of safety clothing and 
) S gloves. Your nearest AO Safety 
Products Representative can supply 
you with this equipment. 





ontrol 

e, safe 

lve at 

of any 

ide of 

ank of 

of steel 

ttings, 

ves 

ed. . 
208 BCL CAPE SLEEVE WITH DETACHABLE 206 CL COAT—Offers complete, comfortable 
BIB—Does a 3-way protection job on arms, protection from neck to waist. Collar turns up to 

live “=. ° . . ; ‘ 

Same chest and shoulders. Typical AO thoroughness is protect neck. Snap fastener adjustment on cuffs 
shown by the double cotton stitching and steel for snug fit. Double cotton stitched. Steel stitch- 
sewing of all seams. Seam ends reinforced with ing reinforces sleeve seams. 26” long. Available 
rivets. Bib attached to front of cape with steel with or without side pocket. Standard sizes are 
fasteners. Anchor button at each armpit keeps double extra large, extra large, large, medium 
cape securely buttoned. Five standard sizes. and small. 











5X 163 GLOVE—Long a favorite for gas welding 
and the heaviest amperage welding, this glove of 
chrome tanned split horsehide leather provides ex- 
ceptional heat resistance without excess bulk. One 
piece back and palm. All vulnerable seams are welted 
for extra protection. The lining on back of the hand 





is extra heavy 









Order from Your BARN Tauaie OM@lnIaET 
nearest AO Safety Products ae 
Representative 


SOUTHBRIDGE, MASSACHUSETTS @ BRANCHES IN PRINCIPAL CITIES 
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TURNING TANKS 
1S OUR BUSINESS! 
YOU‘LL WELD ‘EM AT 
LESS COST IF YOU USE 
REED ENGINEERED 
TURNING ROLLS 


THE ONLY COMPLETE LINE OF 











































MODERN TANK WELDING EQUIPMENT 


* THE NEW RD-20 TURNING ROLL 
Cap. 2.000 lbs.—handles up to 6 ft. x 12 ft. tanks 
Priced at $650.00 F.O.B. Factory. 

Described in Bulletin No. 70 





' * HEAVY DUTY TURNING ROLLS 

” 

” . Built in 5 standard sizes—3 ton, 6 ton, 12% 
w ) ton, 25 ton and 50 ton. 

. Complete details shown In Bulletin No. 68 
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* UNIT TYPE FOR 
AUTOMATIC WELDING 

Combines Turning Rolls and Track Support into 
one compact unit. 

Made in 5 standard sizes— 

Special units made to order. 






























































* POWER DRIVEN PIPE ROLLS 


For accurate fit-up. assembly and welding 
Boih standard and special units built to your 
requirements 


























Ve Build a Complete Line of Tank Weld- 
ing Equipment, Including Bending Rolls, 
Assembly Presses, Horn Jigs, Track Sup- 
port and Welding Gantries. 


























COMPLETE INFORMATION MAILED 
AT YOUR REQUEST 


REED ENGINEERING CO. 


CARTHAGE 
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Lincoln Completes Plans 


for an $8,500,000 Plant 


Tue Lincotn Evectric Co., Cleveland, has 
completed final arrangements with the 
Austin Co., also of Cleveland, for the im 
mediate construction of an $8,500,000 plant 
on a 65-acre site at Euclid, O. The plant 
will be a one-story building with more than 
850,000 sq ft of floor space. The new Lin 
coln plant will be ready for occupancy in 
1950, when manufacturing operations at 
the present Cleveland plant will be trans- 
ferred. 

Steel framework for the building will be 
all-welded. The exterior will be aluminum 
siding without windows. Controlled heat- 
ing and ventilating facilities are also 
planned. 

Certain unique advantages will be re- 
alized in the new structure. For example, 
there is contemplated the virtual elimina- 
tion of such manufacturing overhead items 
as record keeping and paper work. All 
materials will be stored at predetermined 
locations so that visual control of both 
finished products and material in process 
will be possible. 

\ service floor, containing locker room, 
cafeteria, dispensary, and providing en- 
trance and exit to the plant is to be placed 
beneath the production floor. The Lincoln 
welding school will also be on the service 
floor. 

Offices for the plant have been placed 
in the center of the building between the 
facilities for producing welders and those 
for producing electrodes. The research and 
testing laboratories are also placed in this 
centralized position. 

In announcing plans for the new plant, 
President James F. Lincoln asserted: “We 
are going ahead with our plans at this time 
because we feel that arc welding, as a 
relative newcomer to modern industry, has 
only scratched the surface in developing 
its potential contribution to the progress 
of all industry. More than ever, now, in- 
dustry is turning to arc welding to find 
ways of reducing manufacturing costs 
while improving quality.” 


* ~ * 


American Brake Shoe 
Buy Tonawanda Plant 


THe AMERICAN Brake Suoe Co. has con- 
tracted to purchase from the War Assets 
Administration a former war plant at 344 
Vulcan St., in Tonawanda, N. Y. It will be 
operated by the company’s Ramapo Ajax 
Division which manufactures railroad frogs, 
switches and special trackwork. 

Located on a 12-acre plot, the building 
has 150,000 sq ft of floor space. It is 
lighted by mercury vapor and incandescent 
lamps, and its equipment includes four 
5-ton cranes and six 10-ton traveling cranes. 


* + * 


Ohio Weldment Firm 
Expands Facilities 


Tue United Welding Co., Middletown, O., 
recently completed a $130,000 expansion 
program. The new plant and equipment 
make it possible for the company to pro- 
duce underframes and parts for Diesel 
switch engines. 





Air Reduction Opens 
Oxygen Plant in Michigan 


Am Repuction Co., New York City 17, | 
opened a new oxygen plant in Flint. Mic 
The plant, built at a cost of $250,000, w 
produce more than 4,000,000 cu. ft. 
oxygen per month to serve the industri 
needs of Flint and surrounding areas. 
The new plant will be operated on 
three-shift, 24-hour day and will have 
staff of between 15 and 20 employees. L: 
Vansaw has been appointed plant super 


intendent. 

This plant will also be an acetylene gas 
supply point and a store room for welding 
equipment and supplies. 

” x * 


A. O. Smith Announces 
New York Distributor 


APPOINTMENT of the Welding Supply Cen 
ter, 41-43 East Market St., Buffalo 4, N.Y.. 
as a distributor for the complete line of 
A. O. Smith welding electrodes and equip- 
ment, was recently announced by E. A 
Steidl, sales manager of the welding ele: 
trode and equipment division, A. O. Smith 
Corp., Milwaukee. 

The Welding Supply Center has bee: 
in business since 1927 serving western and 
central New York and the adjacent Penn 
sylvania counties. Sales manager of the 
firm is Fred Schmitkons, whose experience 
with welding dates back to 1910. Mr. 
Schmitkons was in a supervisory capacity 
at Curtiss-Wright Corp., for many years 
and in World War II worked at surveying. 
correcting and expediting welding produc 
tion for Curtiss-Wright all over the 


country. 
a * * 


Foremen’s Convention 
Scheduled for Sept. 21-24 


PRELIMINARY program details have been 
released for the 26th annual convention of 
the National Association of Foremen, to be 
held in Detroit, Sept. 21-24. Some 2,500 
delegates and participants are expected t 
be on hand when registration opens at the 
Statler Hotel and Masonic Temple. 

Theme of this year’s convention is 
“Greater Production Through United Mar 
agement.” There will be ten separate se 
tional conferences and five separate work 
shops, each repeated four times at the 
Detroit meeting. The governor of Mich 
igan, G. Mennen Williams, will welcome 
convention visitors. 

* * * 


Hobart Gives Outdoor Class 
in Engine-Driven Welders 


AN ouTpoor class to teach the proper, oper 
ation of gasoline-engine-driven arc welder: 
has been initiated at the Hobart Welding 
School, Troy, O. The “classroom” is locate 
at the rear of the main school building 
and consists of eight 6 by 6 ft welding 
booths and eight welders parked on a con 
crete surface. The booths have frames o 
welded piping covered with canvas. 

Advanced welding students spend a week 
at this stage of their training in learning 
how to start the engine, adjust the welding 
current and service the machine. 
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To the advantages named in Mr. Thompson’s unsolicited letter, 
important as they are, we must add another that might not be NN 
obvious to those who have never used a Harris Automatic Torch. 

That is, in nine years of continuous operation the thumb control 

lever (circled at right) must have been actuated many thousands 

of times. Each and every time it saved money. Using it to restore 

the full flame from pilot light eliminates the time, motions and 

gases wasted in flame adjustment of a standard torch. Using the 

thumb control to shut off the full flame saves oxygen and acety- 

lene that is wasted when the full flame burns but is not applied 

to work. All these things combine to yield a tremendous return 

on torch investment. 


Harris Distributors, located in all principal Cities, are at your 
service. There’s no better time than now to act! 


THE HARRIS CALORIFIC COMPANY 


Cleveland 2, Ohio 


BER VING THE METAL INDUSTRY 
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Dockson’s No. 165 general 


° L Write for complete welding and safety catalogs. 
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lengths, of 850 and 1,500 cu. ft. capacities. 
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INDEPENDENT a, CoMPANY. Inc. 


CYLINDERS AND GAS PRODUCING EQUIPMENT 
RITROGER 


% A ACETYLENE » OXYGEN > HYDROGEN - 
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purpose cutting outfit WELDING & 
shown here. SAFETY EQUIPMENT 


cv.) You get service-plus from Dockson “Better Built” welding and 
bie 3 safety equipment. Years of experience have taught us how 
te: : to give you BETTER PERFORMANCE, LONGER SERVICE, and 
ty MODERATE COST. 

2 ) There is a DOCKSON distributor near you. Name on request. 


sei: DOCKSON CORP. © 3839 Wabash © Detroit 8, Mich. 











1OC.F. 40 C.F. 6OC.F. I100CF 150 C.F. 250 C.F. 300 C.F. 340 CF. 


INDEPENDENT Acetylene Cylinders take from 5 to 10% more gas. Uniformity of mono- 
lithic filler insures even distribution of acetone. Storage cylinders available in 12’ and 20’ 
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John Tebben Starts 
Consulting Office 













































\ NEW company to do consulting work jp 
sales engineering and industrial relations 
has been founded by John D. Teb!) 
nationally known welding and sales « 
neer. Offices are at 20869 Mound Rd 
Detroit. 

Mr. Tebben was formerly general sales 
manager for the P. R. Mallory Co. and 
vice-president of the S-M-S Corp. During 
the war he was a colonel in the air corps 
at Wright Field as chief of the Aircraft 
Production Branch. 

Active in many engineering societies, 
Mr. Tebben has been a vice-president of 
the American Welding Society and _ past 
chairman of the Detroit and Indiana sec. 
tions. He was also active in the Society 
of Automotive Engineers and the Engineer- 
ing Society of Detroit. 


*« aad 


Large Stud Welder 


Speeds Home Building 


A 17-cuN stud-welding production unit, 
the largest of many automatic stud-welding 
machines designed and built by the Nel- 
son Stud Welding Division of Morton 
Gregory Corp., Lorain, O., is performing 
an important function in the production of 
porcelain-enameled steel houses in the 
Lustron Corp.’s Columbus, O. plant. (See 
“Lustron’s Spot-Welded Homes.” Tue 
Wexpinc Encrneer, July, 1949.) This ma- 
chine is used to install studs on the bottom 
chords of roof trusses for the attachment 
of keeper strips supporting the roof insula- 
tion. Three 400-amp generators power the 
stud-welding guns. 

In operation, crimped steel moves by a 
gravity conveyor from a roll-forming ma- 
chine to the loading rack at the back of 
the stud welder. The production unit is 
loaded by hand, and the part is held in 
position by an air-operated clamp. Specially 
designed studs and ferrules are loaded into 
the guns by three operators, each respon- 
sible for a separate section of the long 
machine. The studs used have a 5/16-in. 
flux-filled base, 3/16 in. high, with a 
1%-in. 10/24 threaded extension. 

Each operator pushes a starting button 
after he has loaded his section. Welding 
starts as soon as all three buttons have 
been pressed; the welding sequence is 
controlled by a series of motor-drive! 
cams, and the maximum 17 welds can be 
completed in about six seconds, with only 
three of the guns drawing current simul- 
taneously. 

On completion of the welding cycle, th: 
guns automatically retract and the holding 
clamp is released. 
* 











* * 


Foreign R-W Orders 
Rise in April 





Orpvers from foreign countries for resist 
ance welding equipment reached the high 
est level of the year in April, according t: 
reports from member companies of the Re 
sistance Welder Manufacturers Association 

Totals for April more than doubled 
March orders received from foreign coun 
tries. 
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How to read 
with your eyes 
ma open for 
Business! 





rt Read the ads! Every issue of this magazine contains ads that offer 
n of valuable services and useful products by which your business may 
sar be run more profitably. 

on The time it takes to read all the ads is time well spent. One ad alone 
isi can pay off—by informing you of new developments and new sources 
“re of supply, by helping you do a more efficient job. For example, you 
may locate one machine that will cut your prodiction costs, or step 
ee up your output. Or you may discover that the equipment you've been 


it is waiting for is now available. 


into This magazine displays more ideas and merchandise than a trade 
a exposition. Make every issue your buyers’ guide. Read the ads as 


- well as the articles. That’s reading with your eyes open for business. 
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Galv-Weld 


@ Re-galvanizes sheets, shapes and pipes... 
quickly, easily, inexpensively. 

@ Assures protection against rust and cor- 
rosion. 

@ Makes a permanent bond with the base 
metal. 

A stick of low-melting zinc-base alloy, Galv-Weld 


quickly and easily re-galvanizes structures and 
sheets from which the galvanizing has been burned 


REMARKABLE WAR-TIME DEVELOPMENT 


Now Available! 


off during the welding process. Galv-Weld coat- 
ings were found by U.S. Navy Yard tests to be 
actually superior to the original coating. 

Galv-Weld needs no flux; no sandblasting. 
Doesn't make fumes; won't peel or chip. Easily 
applied in any position, and in confined quarters. 
Makes riveted, soldered and bolted construction 
of galvanized members obsolete. 


Why not see for yourself what Galv-Weld will 
do? Send for a trial order of 6 bars ('%4” size) 
for $3.00. Write us now. 


UNITED STATES STEEL SUPPLY COMPANY 
WAREHOUSES COAST-TO-COAST 
HEADQUARTERS OFFICES: 208 S. LA SALLE ST. 
CHICAGO 4, ILLINOIS 














The Welders Favorite 


THE IMPROVED “ROUND FILE” 


GAS LIGHTER 


Many superior designs and construction 
features combine to make the Improved 
“Round File" the most efficient and 
economical torch lighter. 


An unusually large file area (approx. 
one sq. in.) is provided. The file is of 
superior quality, hardened in our own 
factory. Spark metal is of large diam- 
eter and the patented cartridge hold- 
ing the metal locks exactly into posi- 
tion, permitting instant replacement. 


SAFETY GAS LIGHTER CO. 
(Est. 1901) 
LYNN, MASSACHUSETTS 








“ANTI-BORAX” 


FLUXES 


Have Always BEEN 


Low Gas 
Temperature SS Saving 
Fluxes ~ Fluxes 
Ant Borax 


ELDIN 
FLUX 








or 


SO IMPORTANT . 
YET COST SO LITTLE 


“Anti-Borax” Fluxes are GOOD . they 

are GUARANTEED. For best results “f 

welding cast iron, brass, bronze, malle- 

able iron, stainless steel, and aluminum 

use “ANTI-BORAX” Fluxes. 

@ No. 1 Cast Iron Welding Flux 

@ No. 2 Brazing Flux for Brass, 
Bronze, etc. 

@ No. 4 “Brass-Cast” Flux for Bronze 
Welding Cast Iron 

@ No. 5 Aluminum Flux for Cast 
Aluminum 

@ No. 8 Aluminum Flux for Sheet 
Aluminum 

@ No. 9 Stainless Stee! Welding Flux 

@ No. 11 Tinning Compound 

@ No. 16 Silver Solder Paste Flux 


Send for free samples 
Manufactured only by 
ANTI-BORAX COMPOUND CO. 
FORT WAYNE, IND. 
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The Technical Slant 


Testing 

INDENTATION HARDNESS TESTING. 
By Vincent E, Lysaght. Published by 
Reinhold Publishing Co., New York, 1949 
Cloth, 6 x 9 in.; 288 pages. Price $5.50, 

At last there has been written a com. 
plete book on hardness testing! Indenta 
tion Hardness Testing is a useful, factual 
volume covering the many problems jp. 
volved in the hardness testing of metals 
and other materials. The instruments in 
most common use are described—Brinell, 
Rockwell, Scleroscope and Diamond Pyra. 
mid, as well as those used for specialized 
types of hardness tests—Monotron, Gogan, 
Knopp and Zeiss. Advantages and dis. 
advantages of each testing method are 
evaluated by the author. Complete speci- 
fications of the testing methods and equip. 
ment are also included. 

Regardless of the reader's degree of 
interest in hardness testing he will profit 
from this volume. The plan, scope and 
simplicity of language admirably suit it as 
a text for the uninitiated, yet there is 
sufficient theory to hold the interest of the 
advanced student and research investiga- 
tor. The book seems to cover in detail the 
recent advances in the field and the work 
of the present hardness committees of the 
leading technical societies. Complete hard- 
ness conversion tables are included as a 
part of the appendix. 

THe Wetpinc ENGINEER data sheet in 
this issue (see page 49) is one of the 
many charts in this book. 


Ms * a 


Patents 

HOW TO KEEP INVENTION RECORDS, 
2nd Edition. By H. A. Toulmin, Jr. Pub 
lished by Research Press, Inc., Dayton, 0., 
1948. Cloth, 5% x 8 in.: 
$2.50. 

In this compact book a distinguished 
attorney shows the inventor how to prove 
his rights to a patent as well as the proper 
manner in which ideas should be recorded 
to afford the maximum protection in event 
of a lawsuit. Twelve different forms for 
recording inventions, based on the latest 
Supreme Court decisions, are presented in 
the book’s three chapters. 


78 pages. Price 


n * 


PATENT LAW: For the Executive and 
the Engineer, 2nd Edition. By H. A. Toul- 
min, Jr. Published by Research Press, Inc.. 
Dayton, 0., 1948. Cloth, 5% x 8 in.; 23) 
pages. Price $2.95. 

Anyone who feels that he may sometim: 
seek a patent will find that a knowledge 
of the basic principles of patent law as 
presented in the 20 chapters of this volum: 
greatly simplifies the task. Such question: 
as how to get a valid patent, when to 
consult a patent attorney, who owns th: 
patent—employer or employee, what is 
patent worth, etc., are answered. Sugges 
tions are given about how to develop an 
protect the invention until it is successfu 
and profitable. The book also points ou 
how to earn money, without outside inter 
ference, on an invention after the patent! 
has been granted. 
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TAM 


U. S. Pat. O@. 


TAM, TAMCO and RUFLUX P are registered trademarks. 


TITANIUM ALLOY MANUFACTURING COMPANY 


Executive and Sales Offices: 111] BROADWAY, NEW YORK,N.Y. General Offices and Works: NIAGARA FALLS, N. Y. 
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LOOK-‘‘NO HANDS!” 
JUST TAP THE NEW 
0.K.1. LIGHTER WITH 

YOUR TORCH—IT’S LIT! 


Equipped with flint 


good for 7500 lights 








$] 25 |. Depress 
’ leaf with 
each torch tip. 
n 2. Flint 
lots of Sens 
12-49 hot 
spark, 
lots of 3. Tip lights 
50 up instantly. 





ORDER FROM 
your distributor or 


O.K.1. WELDING SUPPLY CO. 
1630 Walnut St. 


CINCINNATI, OHIO 




















WELDING 
AND 
BRAZING 


FLUXES 


1. TIME SAVING 2. QUALITY 
PRODUCING 3. PERMANENCE 
IN RESULTS 4. COST REDUCING 








%& When you are welding or brazing get 
the advantages of METAL BOND prod- 
ucts. A type for every need. Each de- 
livers quality results mere easily and 
inexpensively. 


% Make your own test of METAL BOND 
products. Find out why METAL BOND 
is so widely used and why users stend- 
ardize on these products. 


% Send for our handy-size catelog now. 
It contains much helpful welding, brazing 
and soldering information. 


METAL BOND MFG. CO. 
3201 KOSSUTH AVE. 
ST. LOUIS 7, MISSOURI 























Darwin S. Wotcott, vice-president of 
Lukens Steel Co., Coatesville, Pa., retired 
from the company on July 9. He joined 
Lukens in 1925, as assistant to the president 
shortly after his brother, Robert W. Wol- 
cott, was elected president of the firm. 
In 1928 he was elected a vice-president. 

* « * 
R. F. (Dick) HetnemMann has been ap- 
pointed stud welding specialist for Victor 
Equipment Co.’s northern California dis- 
trict. Mr. Heinemann has been in the 
welding field since 1917. He served in the 
Coast Guard during the war. Appoint- 
ment of CuHartes Lorcu as branch man- 
ager of Victor’s Chicago office is also 
announced. He was formerly office man- 
ager for the southern California district. 

+ . * 
Proressor R. F. Ment, of Carnegie 
Institute of Technology, has been named 
an honorary corresponding member for the 
council of the Institute of Metals in Lon- 
don, England. In June Dr. Mehl flew to 
Brazil to participate in 50th anniversary 
ceremonies of the Research Institute of 
Sao Paulo. 

* o e 
Becmont D. Situ has been elected presi- 
dent and general manager of Industrial 
Overlay Metals Corp., Chicago, manufac- 
turers of Bergstrom hard-facing electrodes. 
Mr. Smith has been with the firm for five 
years, first coming to Chicago in 1945. The 
company’s plant is in Eaton, O. 

* e * 
Artuur M. Watson has been elected vice 
president in charge of sales of S-M-S 
Corp., Detroit. Mr. Watson was formerly 
with P. R. Mallory & Co.. Inc., as sales 
manager of their midwestern division. 

« * * 
F. K. Krett has been named manager of 
sales, welding fittings, of Globe Steel 
Tubes Co., Milwaukee. He was formerly 
Chicago district sales representative. JoHN 
F. Scott is the new manager of sales, 
stainless and alloy tubing for Globe. JoHNn 
J. Koss has been appointed as sales repre- 
sentative of the Chicago district. J. J. 
Lukens will work as sales representative 
of the New York district. 

a * * 


Rosert Ervin, Max Unsetp and A. REep 
Scuuster have joined Lukens Steel Co., 
Coatesville, Pa., as development engineers 
specializing in paper machinery. 
* a * 

C. T. Posty has been appointed field engi- 
neer in the midwestern area for Arcos 
Corp. His headquarters will be at Machin- 
ery and Welder Corp., 1324 Fulton St., 


os 


Chicago 7. 
* am ce 

R. C. Frrepry has been named central 

states regional manager for the Nelson 

Stud Welding Division of Morton Gregory 

Corp. His headquarters will be at 600 

So. Michigan Ave., Chicago. 
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Hopart C. RAmMseY has been  elecied 
president of Worthington Pump and Ma 
chinery Corp. He suceeds CLARENCE } 
Searle, who has been named vice-chair. 
man of the board of directors. Succeeding 
Mr. Ramsey as executive vice-president js 
Epwin J. SCHWANHAUSSER. JOHN J. Sum. 
MERSBY has been elected vice-president in 
charge of sales). Tuomas J. KEHANE was 
made assistant vice-president and genera] 
sales manager. 

a *- * 
Frank C. Hasse, vice president, mechani- 
cal department of The Oxweld Railroad 
Service Co., has retired effective July 1. 
Lem ADAms, vice-president, has taken over 
the general supervision of the mechanical 
and construction departments in addition 
to his present duties. CLARENCE R. Strutz 
is the new manager of the mechanical de- 
partment. R. W. Torsert has been named 
manager of the maintenance-of-way and 
construction departments. 

* = « 
E. F. “Fran” Axtison has been appointed 
field sales and service manager of Fan- 
steel Metallurgical Corp., North Chicago, 
lll. He was previously at Cleveland as 
district manager of the Ohio, western 
Pennsylvania and western New York sales 
area. 

« « a 
Ricuarp N. CuHaptn has been appointed 
general purchasing agent for Air Reduc- 
tion Co., New York City. He will be in the 
firm’s general offices at 60 East 42nd St. 
He succeeds Watter R. Criark, who re- 
signed from Air Reduction to join U. S. 
Industrial Chemicals, Inc. 

~ * os 
Tomutnson Fort has been named man- 
ager of the apparatus sales department of 
Westinghouse Electric Corp. Wittiam W. 
Sprout has been appointed sales manager 
of industrial products. Roya C. Bercvatt 
has been named engineering manager of 
industrial products. 

- * ” 
Harotp E. SrTranc, engineering manager 
of the Affiliated Manufacturing Companies 
Department of the General Electric Co., 
has been appointed manager of the G-E 
Apparatus Department’s Meter and Instru- 
ment Divisions at Lynn, Mass. 

« = * 
Criype WittiaMs, director of Battelle Mem- 
orial Institute, Columbus, 0O., received 
the honorary degree of Doctor of Engi- 
neering at recent ceremonies at the Michi- 
gan College of Mining and Technology, 
Houghton, Mich. 

« « * 
Joun W. Betanyer has been elected a 
director of the Allegheny Ludlum Stee! 
Corp. He is assistamt general manager of 
the Apparatus Dept. of, General Electri 
Co. 

= ” . 
J. M. O’Brien has been appointed assistan' 
sales manager of Klem Chemicals, In: 
Dearborn, Mich., manufacturers of met: 
cleaners. 

* * © 


Died... 

Epwarp R. Younc, 56, Chicago distric' 
manager of the Climax Molybdenum Co 
died on June 9 at his home in Winnetka. 
Ill. He came to the Chicago area in 1934 
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now six Industries use HAY 


KS alloys 


To Increase the Life of Wearing Parts 


Major savings in maintenance, repair and replacement costs are being realized daily in 
practically every industry — through hard-facing. The sketches below show how six major 
industries have increased the life of parts subjected to heat, abrasion, and corrosion. These 


are typical examples of the savings made possible by Haynes hard-facing alloys. 


CHEMICALS 


The hammers in this sulphur- 
pulverizing mill, hard-faced 
with Haynes Sreiute alloy 
No. 1, are still in good con- 
dition after 30 days’ ser- 
vice; whereas unprotected 
hammers lasted only 3 
days. The hammers run at 
high speeds in a small 
jacketed mill. 


PLASTICS 


This rotary plastic cutter, 
using knives built-up with 
Haynes Srewute Alloy No. 
12, cut 3-million Ib. of 2-in. 
wide plastic sheet. The 
hardened tool steel knives, 
previously used, were worn 
out after cutting only 10- 
thousand Ib. of the same 
plastic material. 











This screw conveyor, used 
to classify an abrasive ti- 
tanium oxide pigment, is 
hard-faced with HaysTELuTE 
composite rod. This con- 
veyor shows practically no 
wear after 7 months’ ser- 
vice. Unprotected convey- 
mw ors had to be replaced 
after 15 days’ service. 


AUTOMOTIVE 


Truck and bus valves and 
valve sect inserts that 
ore hard-faced with HaYNes 
Ste.ute Alloy No. 6 are 
giving over 100,000 miles 
of good service without a 
valve grind. 
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METAL-WORKING 


Although these dies and 
punches, hard-faced with 
Hasrenoy alloy C,. have 
been in continuous service 
for 32 days they are still 
In good condition. The 
heat-treated punches and 
dies that were used pre- 
viously had to be scrapped 










with 





after 8 to 10 days’ service. 


information i 


hard-facing 


matertals 


Products.” 


The trade-marks, “Haynes,” “Haynes Stellite,” “Hastelloy,” and “Haystelite™ distinguish products of Haynes Stellite Company. 


PUBLIC UTILITIES 


Clinker crusher beams used 
in gas generators remain 
in service for two years 
when protected with HaYNes 
Stewte Alloy No. 1. The 
beams that were previously 
used had to be replaced 
after 6-months’ service. 
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SHAWINIGAN 
CARBIDE 


SHAWINIGAN 
PRODUCTS 
CORPORATION 


EMPIRE STATE BUILDING 
NEW YORK 1, N. Y. 











W-AL-CO RODS 


for Welding of ALUMINUM 


ELECTRIC AND GAS 
WELDING 


Drawn Wire 


TYPES 2S, 43 and 52 
Brazing 716 


FOR CAST ALUMINUM 


Use Extruded Rods 
Types 142, 195, 355 and 356 
for Better Welding 
3/16" size only 





Aluminum Solder 
White Metal 


Welding Alloys Manufacturing Co. 


744 Broad St., Newark 2, N. J. 








30 YEARS AGO 


(From THE WELDING ENGINEER 
of August, 1919) 


AMONG speakers at the annual convention 
of the International Acetylene Association 
in New York City on July 15-17, 1919, 
were Captain G. N. Sieger, Professor A. S. 
Kinsey and Major J. M. Morehead. 


— 30 YEARS AGO — 


THe Page Steel & Wire Company 
opened a branch office in Chicago at 
So. La Salle St. Another branch office 
was recently opened in the Book Building 
in Detroit. 


— 30 YEARS AGO — 


Racinc automobiles at the Indianapolis 
Speedway for the past three years have 
had their tires filled by compressed air 
stored in oxygen cylinders furnished by the 
Indiana Oxygen Co., of Indianapolis. 
Changing of tires on the racers is now 
faster and safer than when air had to be 
hand pumped. 


—30 YEARS AGO — 


Repair of the broken stern frame of the 
steamship Northern Pacific by thermit 
welding is described in this month’s lead 
article. The ship is a 526-ft army trans- 
port and the weight of her stern frame is 
2642 tons. The Northern Pacific ran 
aground about 300 yards offshore of Fire 
Island on Jan. 2, 1919, necessitating the 
rescue of 3,000 soldiers by breeches-buoy 
and lifeboat. Total time required to com- 
plete the repair, done at the New York 
Navy Yard, was 14 working days. 


— 30 YEARS AGO — 


WeELpING lenses cut from tinted glass made 
in America are proving superior to those 
received from Germany before the war, 
in the opinion of several correspondents 
to THE WELDING ENGINEER. 


— 30 YEARS AGO — 


MAINTENANCE welding in a candy factory 
with oxyacetylene welding and cutting 
equipment is described by H. H. Frey- 
singer in a 3-page article in this issue. 
Some of the difficulties Mr. Freysinger 
encounters in his work include dirty or 
poorly cast metals, unknown alloys in 
machinery made in France or Germany 
and inaccessibility to certain parts of com- 
plicated machinery. 


—30 YEARS AGO — 


Cass Tecunicat High School of Detroit 
has established a department of instruc- 
tion in oxyacetylene welding and cutting. 
The equipment includes 26 welding outfits. 


—30 YEARS AGO — 


How large-scale production of oxyacety- 
lene welded floats and gas containers for 
the Navy was accomplished by Ireland & 
Matthew Mfg. Co., Detroit, is described 
in this issue of THE Wetpinc ENGINEER. 
All welding was done by lady weldors at 
100 welding stations in the plant. Out of 
25,000 tanks for poison gas welded at the 
plant, only six rejects were found. 


— sbi ae” 


HARGRAVE / 
WELOERS CLAMP No.43 4” 


SPATTER-RESISTING! The screw of a Har. 
grave Welders’ Clamp is made of a patented 
anti-spatter alloy (solid, not plated) that re. 
sists loading permanently. Frame is forged 
steel, heat-treated and designed to give great 
est strength for weight. Each clamp INDIVIDU- 
ALLY TESTED. Openings from 4 in. to 12 in 
Also Lighter Patterns and Deep Reach Weld. 
ers' Clamps. 
WRITE FOR CATALOG Showing Most Com. 
plete Line of Clamps on the Market. 
THERE IS AN INDUSTRIAL DISTRIBUTOR 
STOCK NEAR YOU 


1944 Waverly Ave 


‘THARGRAVE Cincinnati 12, Ohio 
WETEGTTIL LTT a 


SPOT WELDERS 
BUTT WELDERS Sy” ~ 


GUN WELDERS 
WELDING TIPS 





Eisler manufactures 
a complete line of 
RESISTANCE 
SPOT WELDERS 


for all types of Welding. 
SIZES FROM 
VY, to 250 KVA 


TRANSFORMERS 


FURNACES 


POWER 


PHASE 
2 CHANGING 
ST Tee ETC. 
Eisler's Transformers are Built to Suit Any Job 
From 4 to 250 KVA 


also Manufacturer of Machinery for the Compete 
Production of Incandescent Bulbs, Radio and 
Electronic Tubes. 


e 
EISLER ENGINEERING CO., Inc. 
CHAS. EISLER, Pres. 
749 So. 13th St. (near Avon Ave.), Newark 3, N. J 
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nugget cools to a point just below the 
critical temperature, another heating cur- 
rent is passed through it while the metal 
pieces are pressed together. The tempera- 
ture of the nugget. is measured during 
current flows and in intervals between, and | 
is used to operate means to modify the 
welding current when the original nugget 

is formed. It also initiates the second 
heating action and modifies the current 
when the temperature reaches a_ value 
within the austenitic temperature range. 
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Magnet-Operated Electrodes 
) 464,967. Grorce M. Dinnicx, Bloom- sa le 


el N. J. Assigned to Westinghouse W rb L D p | P FE | 
Electric Corp., East Pittsburgh, Pa. Filed Le 
et. 3, 1944. Issued March 22, 1949. ru » Faster Easier Truer 


* — Ig) WITH 


Are Welding Flux J EWEL PIP E 


2,468,372. Gerorce G. Lanois, South Eu- 


















a Har clid, O. Assigned to The Lincoln Electric 

atented Co., Cleveland. Filed March 17, 1945. CLAMPS 

hat re Granted April 26, 1949. 

forged A flux element for use in are welding for tacking Onin minute--off — 

IVIDU comprises a thin-walled tubular casing of seconds. Two sizes, '; to 8 in.—S to 16 

IZ in a material consumable at the temperature — pl construction resists strain, heat, 

Weld of the welding arc. A body of flux is Other Sand Glames tet Cie, tend ont 
contained with the casing, which is formed short turn—for Flanges—for Headers. Also 

— with a longitudinally extending lateral rib cc Sm eliminates patterns for holes 
having no flux content. It occupies a Se clagle—co caey to ese—Jewel Tools 

BUTOR predetermined fixed position on the casing. are proving big time-savers in refinery 

OU : piping fabrication and erection. 

y Ave WSS CDW \ sd Write Today for Details and Prices 

. 

 Ohia ; ae ee JEWEL Manufacturing Company 

Patent pertains to a resistance welding , y= P-lersreed” 1h : 1841 University Ave. 
Co. machine which has two electrodes adapted “Ly La eg eee erreere i 0 a ia : ST. PAUL 4, MINNESOTA 
to weld two pieces of metal together. \| jN / ts “S 
) When the first electrode touches the metal *% Va gis 
and the second is brought to the other yo. 


side, an electro-magnet in series in the 
circuit forces the two electrodes together 
in a forging pressure. The magnet is the 
sole means for moving the second electrode 


towards the first, once initial contact Carbon-Are Electrode Holder 








through the metal has been established. 2,466,886. Peter N. Frape, Detroit. 
* * «& Assigned to C. E. Phillips & Co., Detroit. 
Filed May 6, 1946. Granted April 12, 
; as 1949. 
= An electrode holder for the carbon-are 
1 Peta BR process comprises telescopically and con- 
_— 4 ow centrically engaged conductors having an 
(eat Ce insulator tube between them. Holders for 


the carbons extend from one end of each 
of the conductors. Springs urge the con- 
ductors in a direction to separate the elec- 
trodes from each other. Means operable 
by the hand on the handle move the con- 















OR ductors to contact the electrodes. 
TING 
a * * ® 
(ACES 
WER 
ASE 
GIN @ Worn grouser shoes, retipped 
Cc. R-W Electrode Tip with BULLDOG TRACTOR GRIP-LUG 
4 a ’ — provide deep-biting traction on any 
ry Job Reheat R-W Method 2,468,647. Micuaet Watter, Philadel- terrain .. utilize full engine power . . 
eheat h- Metho phia, Pa. Assigned to The Budd Co., save time, fuel and often contracts! 

mpiete 2,464,981. CHester F. Leatuers and Philadelphia. Filed May 22, 1947. Granted Write 24 owen teas 
> and Louis M. Benxert, Detroit, Mich. As- April 26, 1949. pre oy eo | 

signed to Progressive Welder Co., Detroit. A new resistance welding electrede con- | 
Inc. Filed June 15, 1942. Issued March 22, sists of an electrically conductive stem 

49. with a tip of substantially square cross 
NJ The usual weld nugget is formed when section. The corners of the square are ALLIED STEEL PRODUCTS, Lie 
—— two pieces of metal are joined by this new symmetrically protruded, rounded and 35 BROADWAY LEVELAND. OHIO 

resistance welding method, but when the formed. 
19 0 
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WELDING ENGINEERS, 
DESIGNERS, SUPERVISORS! 


HERES A BOOK TO HELP YOU... 


“WELDING DESIGN 
HANDBOOK’ 


7 chapters containing complete 
data for those engaged in welding 
design. In addition to considera- 
tion of basic design problems, there 
is included a number of single 
pages of data. These are grouped 
to give pertinent data on welding 
processes, weld joints and stresses, 
welded design, cost, materials, pipe 
data and engineering tables. 


$1.50 per copy 


Order Today, from 
THE WELDING ENGINEER 


330 W. 42nd St. New York 18, New York 
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Oxyelectric Torch 
2,465,157. CHartes C. IsBett, Long 


Beach, Calif. Filed March 14, 1947. Issued 
March 22, 1949. 


\ fo SIE 








‘ad , 
on o _ « 
} 
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An oxygen-electric torch has an outlet 
nozzle for oxygen and a lever pivoted at 
one end for rotational movement. An 
oxygen valve connected to the lever con- 
trols oxygen flow to the nozzle. Current js 
supplied to the nozzle through a switch 


| spaced from the valve and lever. The lever 
| is operable one way to open the oxygen 


valve and close the current switch and vice 


| versa to maintain the valve open while 
| opening the switch. 


Portable Welder 


2,467,536. Hans ALFRED SCHLATTER, 
Zurich, Switzerland. Filed Oct. 3, 1946. 
Granted April 19, 1949. 

This welder inclues a clamping means 
with a bridge over the spot to be welded. 
The bridge includes walls forming a sta- 
tionary and displaceable clamping cham- 
ber within which the ends of work pieces 
to be welded are locked. Welding unit 
consists of a transformer, a chassis and 
means for supporting them. Two contact 
jaws supported on the chassis are elec- 


| trically insulated and are connected with 
| the secondary of the transformer. The 
| welding jaws engage from the top into the 
| middle part of the clamp. Contact pieces 
| are provided at each end of the jaw shanks 
| and constructed to grip one end of each 


of the workpieces. 


aa * * 


Projection Welding Method 


2,462,199. JosepH W. Kenoer, Wilkins- 
burg, Pa., and Josern B. Dy, Pittsburgh, 
Pa. Assigned to Westinghouse Electric 
Corp., East Pittsburgh, Pa. Filed April 14, 


| 1944. Issued Feb. 22, 1949. 


A projection is formed on one piece of 
metal by moving a core of metal relative 


| to the body of the member. This piece is 


then placed in contact with another metal 
piece. Pressure is applied to the two 
pieces by an electrode at the rear of the 
projection. When current is _ passed 


} through one member and through the re- 


duced area of contact into the projection, 
a zone of fusion is formed including the 
partially sheared out section and both 
members. 
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